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FIGURE 1. MAP SHOWING ‘DRAINAGE BASINS UNDER STUDY IN WESTERN CANADA 


INDUSTRIAL WATER RESOURCES 
OF CANADA 


Chemical Quality of Surface and Municipal Water Supplies in the Churchill 
River and Mississippi River Drainage Basins in Canada, 1952-54 


INTRODUCTION 


This ninth report in the series of Water Survey Reports on the chemical quality of surface and municipal 
water supplies available for industrial and domestic use in Canada, covers the drainage basins of the Churchill 
River and of the Mississippi River in Canada. Report No. 1! outlines the aim, scope and procedures of the 
country-wide survey begun in 1947 and discusses, with the assistance of tables and graphs, the interpretation and 
analytical results to be recorded in subsequent reports of the series. Reports No. 2? and 3? record in detail the 
results of studies on the Ottawa River and Upper St. Lawrence River-Central Great Lakes drainage basins re- 
spectively. 

This report and previous reports, Nos. 4 to 8 inclusive, cover the areas and drainage basins of western Canada 
shown in Figure 1, and include all of western Canada except those areas of Manitoba and Saskatchewan drained 
by the Nelson River system (exclusive of the Saskatchewan River tributary basin) and the northern portion of 
western Canada, (exclusive of the Mackenzie River basin) draining into the Arctic Ocean and Hudson Bay. 

The Nelson River drainage basin will be reported in Water Survey Report No. 10, now in preparation. 
The remaining unreported area draining into the Arctic Ocean and Hudson Bay is at present almost undeveloped, 
generally inaccessible except by aircraft and inhabited only by a few trappers, Indians and Eskimos, Studies of 
water quality in this area will therefore be very limited and have been delayed until areas of greater industrial 
importance have been studied and reported. 

The method of presentation of data in this report is similar to that of previous reports and no attempt has 
been made to discuss in detail all the information recorded herein or obtained during the survey. Part I outlines 
the results of studies in the Mississippi River drainage basin during 1952-53 and Part II records the results of 
similar studies in the Churchill River basin during 1953-54. 

The cooperation of municipal officials and waterworks engineers within these basins who supplied informa- 
tion on their waterworks systems by correspondence, or to engineers of this Division during visits to their com- 
munities, is gratefully acknowledged. 

As in previous reports information received from district engineers of the Water Resources Division, Depart- 
ment of Northern Affairs and National Resources was of great help in selecting suitable sampling locations and 
collectors. Most of the data on river and lake stage and river discharge used in this report were also supplied 
by them. The reader is referred to the Water Resources Papers of the above Department, in particular those 
covering the Arctic and Western Hudson Bay drainage basin for additional data on river discharges and lake 
stages. 

Industrial Water Resources of Canada—Department of Mines and Technical Survey, Ottawa. 
1 Water Survey Report No. 1. Scope, Procedure and Interpretation of Survey Studies. Mines Branch Report No. 833, 1952. 


2 Water Survey Report No. 2. Ottawa River Drainage Basin. Mines Branch Report No. 834, 1952. 
8 Water Survey Report No. 8. Upper St. Lawrence River-Central Great Lakes Drainage Basin. Mines Branch Report No. 837, 
1954, 
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TABLE I 


Area and Population Distribution in Mississippi River 
and Churchill River Drainage Basins in Canada 


Estimated population Percentage of 
Approximate area drained, Per cent of total area in hundreds total population 
square miles drained in in area in basin areas 


Drainage basin 


Alta. | Sask. | Man. | Total | Alta. | Sask. | Man. | Census} Alta. | Sask. | Man. |Total Alta. | Sask. | Man. | Total 


Nelson River! including 1956 9,630 | 7,886] 8,395 | 25,911 85-7 89-5 98-8 90-8 
Saskatchewan River Basin..| 80,655 |115,095 |132,760 |328, 510 31,6 45-7 53-8 


1951 7,949 | 7,464} 7,689 | 23,102 84-6 89-7 99-0 90-7 


1956 1, 260 43 0} 1,303 11-2 0-5 0 4-6 
Mackenzie River............. 162,855 | 50,815 0 |213, 670 63-8 20-2 0 

1951 1,181 il 0 1,192 12-6 0-1 0 4-7 

1956 0 0 52 52 0 0 0-6 0-2 
Hudson Bayon. «Go asses ccalner 0} 2,105 | 79,075 | 81,180 0 0:8 SI a 

1951 0 0 37 37 0 0 0-5 0-1 

1956 89 599 0 688 0-8 6°8 0 2-4 
Mississippi River?............ 5,005 | 17,150 0 | 22,155 2-0 6:8 0 

1951 92 602 0 694 1-0 7:3 0 2-7 

1956 252 279 53 584 2-3 3-2 0-6 2-0 
Churchill Rivers. ..-20¢005.-: 6,770 | 66,535 | 34,680 |107, 985 2-6 26-5 14-1 

1951 173 240 39 453 1:8 2-9 0:5 1:8 

1956 | 11,231 | 8,807] 8,500 | 28,538 | 100 100 100 100 
Vstal td jrcteh calcd at 255,285 |251,700 |246,515 |783, 500 100 100 100 

1951 9,395 | 8,317] 7,765 | 22,478 | 100 100 100 100 

1956 6-9 5-5 5:3 WF cssiasatebecept| siascanisse rl GaSe Senedd Ree 
Percent of total Canada...... 6-6 6-6 6:4 PU ER ears ce) ee ety 12) ear cr 

1951 6-7 5-9 5:5 SD | ciate oeaial |e laleeteaides Ps e-ctebrets| «i srasuvereey 


1 Includes a portion of Hudson Bay drainage basin near mouth and certain areas having no drainage. 


2 Includes Johnstone Lake area, ete. 


SURVEY PROCEDURE 


The methods of sampling and general survey procedure employed in the investigations in both areas covered 
by this report were essentially the same as those used in previous survey studies, and are outlined in detail in 
Water Survey Report No. 1. 

In 1951 when field studies were underway in the Saskatchewan River drainage basin (Water Survey Report 
No. 7) nine sampling stations were established on rivers within the Mississippi River drainage basin in Canada. 

Monthly samples were collected, insofar as possible, from these nine stations usually over the period 
February 1952 to January 1953 inclusive and shipped directly to the analytical laboratory at Ottawa. 


In 1952 when field studies were under way in the Mackenzie River and Mississippi River basins several 
sampling locations were established in that part of the Churchill River drainage basin accessible by road. Ad- 
ditional stations were established later by correspondence so that a total of thirteen stations, nine operating 
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monthly, the remainder bi-monthly or quarterly were in operation during the period March 1953 to February 
1954 inclusive. Several of these stations were established and samples collected by the Churchill River Power 
Company Limited, Winnipeg, Man., and the assistance of this company is gratefully acknowledged. A number 
of samples were also collected by personnel of the Winnipeg office of the Water Resources Division, Dept. of 
Northern Affairs and National Resources during air flights into otherwise inaccessible portions of the basin. 
Coverage in these almost inaccessible areas is rather limited as regular shipping facilities are not available and the 
severe winter conditions often prevented sampling during this period. 

No daily sampling stations were operated in either river basin but extra samples were requested at periods 
of high and low water at each sampling station. 

During the summers of 1952 and 1953 the usual field studies were carried out in the accessible parts of each 
basin by engineers of this Division using a mobile laboratory. At these times additional samples of surface waters 
and of all known municipal water supplies were collected and partly analysed. Some of these field test results 
are reported in Tables II, III, IV and V in brackets beside or below the results of laboratory tests carried out at a 
later date at Ottawa. These field tests indicate any significant changes in water quality due to storage during 
shipment and prior to laboratory analysis. 

Field studies included visits to most of the municipalities in the basins having organized waterworks systems, 
at which time information on the operation of these systems was obtained and samples of the civic waters before 
and after treatment, collected. 

Analytical data on some waters in these basins have been received from other sources, including several 
Canadian water-treatment firms and a few of these analyses have been included in this report. The ccoperation 
of these firms in supplying these data is greatly appreciated. The efficient use of water for many purposes depends 
to a considerable extent on a knowledge of its quality: therefore the more data available the more useful these 
reports are. ; 


ANALYTICAL PROCEDURE 


The methods of analyses and of recording analytical results employed in investigations in these basins were 
essentially the same as those outlined in Water Survey Report No. 1. It is pointed out, however, that since 
initiation of the country-wide survey in 1947 there have been a number of significant advances in analytical 
methods and these have, insofar as possible, been studied and if desirable been used in these studies. 

Most of these changes have been recorded in previous water survey reports, particularly Water Survey 
Report No.7. During the period that studies were under way in the Churchill River drainage basin an additional 
test, that of ‘‘oxygen consumed by potassium permanganate” was set up as laboratory routine on surface water 
samples. This test which appears in Standard Methods! gives some further information on organic content includ- 
ing colouring matter. Also, in the latter part of 1954 the determination of trace elements, in particular aluminum 
and manganese, was set up as routine on all waters. In order to carry out these additional tests, and tests for 
copper, zinc and ammonia, which were begun later, some other tests were deleted on certain samples, for example 
“residue on evaporation @ 105° C.” 

During the period of this report considerable work was carried out on several newer analytical methods in 
an attempt not only to increase accuracy but also to lessen the analytical work involved. Studies on the determi- 
nation of sulphate ion in water were rather extensive since the usual gravimetric method is time-consuming and 
not altogether satisfactory for the determination of the low amounts of sulphate usually found in waters of the 
Churchill River basin. Since about June 1954 most sulphate determinations have been carried out using a turbi- 
dimetric procedure and many of the values reported on waters in the Churchill River basin were so determined. 
Work is proceeding on the development of a volumetric procedure for the routine determination of low sulphate 
concentrations. 

No “averages” have been calculated on waters in this report. As previously pointed out such averages must 
be carefully interpreted, especially when water quality has the wide variation found in the Mississippi River basin. 
True averages should be based on numerous samples, weighted as to flow. In these basins, lack of flow records, 
wide variability in flow and quality and in certain areas failure of the regular sampling schedule has made an 


unweighted average of little value. 


1 Standard Methods for the Examination of Water and Sewage, 9th Edition (1946)—American Public Health Association, 1790 
Broadway, New York 17, N.Y. 
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Per cent sodium and saturation index have been calculated as routine on all waters and are reported 
(see Water Survey Report No. 1 for interpretation of these calculated values). In this report stability index is 
also reported. This value, (2pH,—pH), has somewhat the same meaning as saturation index but is claimed to be 
more useful as an indication of the corrosive or scaling tendency of a water. Scaling increases when the stability 
index is 6-0 or less and corrosion becomes a problem when the index is above 7:5 or 8:0. 

Dissolved oxygen is not determined on surface waters because it varies so widely with sampling location 
and depth, seasons, etc. and in most rivers it is near saturation. Carbon dioxide is also a variable quality which 
must be determined on the spot at the time of sampling. It can be calculated from the analytical data supplied, 
but if so done, it is the carbon dioxide content of the water at the time of testing for pH and alkalinity, and not 
necessarily that in the water at the time of sampling. 


PART I 
Mississippi River Drainage Basin in Canada 
DESCRIPTION OF BASIN 


The Mississippi River system, the largest on the North American continent also drains a small part of 
Canada to the Gulf of Mexico. Actually smaller tributary rivers and creeks drain this area of Canada into the 
Missouri River, a major tributary of the Mississippi River. 

Figures 1 and Table I show the location and extent of this drainage area. The area is small even when, as 
has been done in this report, some local or closed drainage areas such as that of Johnstone Lake are included in 
the Mississippi River system, namely a total of about 22,155 square miles, 17,150 in Saskatchewan and 5,005 
in Alberta. The entire basin represents only 2-9 per cent of the total area of the prairie provinces and only 
about 4-4 per cent of all Saskatchewan and Alberta. 

This area lies within the Interior Plains region and parts of it are classed as ‘“‘badlands’”’. These have 
developed as a result of easy erosion of soft beds, overlain usually by more resistant sandstones or shales. The 
land becomes deeply dissected by sharp valleys between knobs or hills of variable size, heights and shapes which 
are almost entirely devoid of vegetation. While such badlands do not occupy large areas they are present in 
this basin along Milk River in Alberta and in an area in Saskatchewan near the International Boundary south of 
Wood Mountain Plateau, along the Lake-of-the-Rivers and Big Muddy valleys, and along Frenchman River 
near East End. “In this area an escarpment known as the Missouri couteau forms the eastern boundary of 
Wood Mountain Plateau and a northwest extension from it. The rise is 200 to 500 feet but as there is an equal 
drop to the west the escarpment does not represent a rise from one prairie level to another: it disappears to the 
northwest but in the south is locally a prominent feature’’?. 

This drainage area generally lacks rainfall and suitable ground water. ‘Many of the rivers are cut well 
below plains level occupying wide valleys which are mostly flat bottom lakes with steep banks. Valleys that 
once contained large streams are now dry, or are occupied only by minor streams in wet seasons or by remnants 
of former lakes, now alkaline and without outward drainage. In other parts alkaline lakes fill shallow depressions 
below prairie level and are completely surrounded by slightly higher lands. In dry periods these lakes either 
dry completely, leaving white alkaline flats from which the salts are scattered by winds over adjoining uplands 
in white dust storms, or they dry in part, leaving a white salt fringe as a rim around the lake shores’”!. Several 
of these larger lakes, Lake-of-the-Rivers, Lake Frederick, Lake Chaplin, were sampled and are reported in 
Table III. 

In parts of the basin the land is fertile and agriculture is carried on if rainfall or suitable water is available. 
In recent years control of rivers by impounding dams and networks of irrigation canals have increased the use- 
fulness of portions of this semi-arid area. 

The basin is, as a result of topography and water supply, not heavily populated, the total population in 
1951 being only about 69,450 or 2-7 per cent of the total prairie province population, 7-2 per cent of the population 
of Saskatchewan but only 1 per cent of that of Alberta.There is no major industrial activity other than production 
of salts such as sodium sulphate (Na,SO,), etc., from some of the alkaline lakes. The main activity is grain 
growing. There are no major cities although several small towns have organized water supplies. 


DESCRIPTION OF MUNICIPAL WATER SYSTEMS IN 
THE MISSISSIPPI RIVER BASIN IN CANADA 


Only six municipalities having organized waterworks systems were studied in 1952-53 and the data 
obtained are reported below under the headings—Population served; Date of survey; Ownership of system; Source 
of water supply; Treatment of water supply; Storage capacity of the system; Consumption of water by the muni- 
cipality; and Industrial use. 


1 Economic Geology Series No. 1, Geology and Economic Minerals of Canada (third edition), Geol. Surv., Canada, No. 2478, 1947, 
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DESCRIPTION OF MUNICIPAL WATER SYSTEMS 
Within the Mississippi River Drainage Basin in Canada 


Municipality 


Population served: 
ED ANU ICIDALIGY trope teg ere rescatatetrherszere ctctsr sts coletel ists 
Outsideimunicipality cs ee ae ernest 


Date(s) Onsurveyiccns tenons cl mellecen aietele 
Ownership’ threat cee tin sh ates eens er 


Sourceiolsupplyjcrcanyanatas aa sts aan ee ee 


AT VORGIAGNE sac nicseks hiss eretopeteernie hase areca a easreraecrcaste 


Storage capacity (thousand gallons)............. 


Consumption (average in m.g.d.)............000 


Undustrialinse cc sacan esters oh ecole en elec 


ASSINIBOIA, SASK. 


1951 1952 1956 

OSS)” Caer crei teres: 2,0124 
Oe eet ee emer srs 

2,000 2,150 2,012 


July 3, 1952'and in 1953 i acces «orn wievtereies sles lpieke 
Municipally owned and operated..............+- 


Spring run-off from Prairie Farm Rehabilitation 
Act dam at Willows, 63 miles distant. 


Water from reservoir (Prairie Farm Rehabilita- 
tion Act dam) is pumped with alum-treatment 
through pressure filters (anthrafilt) to ground 
reservoirs from which it is repumped with 
chlorination to system.* 


Two concrete reservoirs—200..............20055 

P.F.R.A. dam reservoir—140,000 

One standby run-off reservoir dam, 1 mile east 
of town—20,000. 


1951 


0-070 


A farming community; no major industrial user. . 


GRAVELBOURG, SASK. 


1951 1952 1956 
1,197¢ 1,300 1, 4158 
0 0 0 
1,200 “1,300 1,4154 
hid oe Gy Ree OaATOeD Gn ArmnnOTe Sobce nn 54 50R6 
Municipally owned and operated................ 
Four Geep wells: ...,... 058 + oswapisilaet hie ioee = 


Water from two wells (100 and 175 feet deep) is 
chlorinated and pumped to concrete reservoir, 
then repumped to tank and system. 


GroundiireservVoir—225...-w eek Jeweeeineek oe een ee 
Elevated tank—62:6 05.08 oaivsadeie wen wanee mae ss 
1951 1952 

0-035 0-040 


A farming community, no major industrial user. 


Remarks: ss eton. .oateiee er cntteiey, be *CuSO: is added periodically to reservoir 
(P.F.R.A. dam). Fluoridation of supply started 
in 1953. 
Municipality WILLOW BUNCH, SASK. 


Population served: 
Fn. municipality: ccsccccccaseaacnnisecs sineiavinss 
Outsidemiunicipality Wace. ciaceeniccss cine aleteaele 


Date(s) ot Surveyor sain nce ao ernie ear ieaxt oot celine 
Ovwnershiipsete xe satis os een Means 
Source OF Supply ® ws. cree as tsetse nate serene oats 


TréatimMentimadiaue ca nelemasniain cacao roti 


Consumption (average in m.g.d.).........0e0000: 
Industrial Usesccdscates tay eee a eotehs same aeea 


ROMAN, ctor wieearheraaeesle cere ete teeters 


1951 1956 
613° 7258 

0 0 

613 725 


Municipally owned and operated. 
Five springs. 


Spring water is pumped from infiltration gallery 
with chlorination to system. 


One reservoir—38. 
1952 
0-007 


Noimajor industrial useri.n,, acne. eerie tore 


System installed in 1940. 


° Population according to Ninth Census of Canada, 1951. 
4 Population according to preliminary data, Tenth Census of Canada, 1956. 
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DESCRIPTION OF MUNICIPAL WATER SYSTEMS 
Within the Mississippi River Drainage Basin in Canada 


MORSE}, SASK. 


1951 1956 
406° 4534 
495 453 
December, 1952) tsccts tence cores esate 
Municipally owned and operated................ 


Deep reels raid cee tis Sead 6 acs. ate ce One Ole alee alas tate 


No treatment; pumped to system through small 
pressure tank. 


NOt Knowiletes cocci ese oie ociee ccoiny eeieaters sl otre 
No major industrial user...........00.eeeeeeeeee 


System installed in 1981..............2eeeeeeeee 
+Data from Dept. of Health of Saskatchewan. 


MILK RIVER, ALTA. 


1951 1956 
481° 6334 
590 633 
ith atstad WEY ammo aan cano co GodenAconsO Ao ROD LESS 
Municipally owned and operated.............005 
Well 40 feet deepr iiisnt ast eects oe tiaras ester 


No treatment: well water pumped to elevated 
tank and system. 


ew ALOC bam —40 cnrcsraie atote oferciinisiejatelelstarserercteisssts 


NOt nO Wm sonlsl. 2s erecrerore Rater ealt ciel acteraretersietss 


No major industrial user; a farming community. 


WARNER, ALTA. 


1951 1956 
4226 4454 
422 4454 


1952, 
Municipally owned and operated. 


Two wells, 190 feet. deep. 


No treatment: water pumped to system and tank. 


One tank—30. 


1951 


No information. 


A wheat-growing and ranching area; six grain 
elevators. 
System installed in 1951. 


On a le a ie ne a el a a SS 
© Population according to Ninth Census of Canada, 1951. 
4 Population according to preliminary data, Tenth{Census of Canada, 1956. 
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DISCUSSION 


Table I and Figures 1 and 2 clearly indicate that the part of Canada drained by the Mississippi River 
system to the Gulf of Mexico is very small (about 0-6 per cent of Canada’s area) and that within this basin only 
about 0-5 per cent of Canada’s population dwelt in 1951-52. However, water resources including water quality 
are of prime importance to this area where rainfall is so limited that parts of the basin are semi-arid. 

The wide variability in water quality within the basin and with the season, noted in Table II, illustrates 
the semi-arid character of the area. One of the larger rivers, Milk River, rising in the foothills region of Montana, 
U.S.A., varies from a very hard water at periods of low flow to almost a soft water when flow is high from July 
to September; the principal salt in solution is calcium bicarbonate but the ratio of magnesium to calcium is 
often much higher than found in most Canadian rivers. As this river flows through the basin it becomes harder, 
mainly from calcium and magnesium sulphates, but there is also a notable increase in sodium salts. Frenchman 
River, one of the larger streams rising in the basin is fed by many sloughs and small creeks such as Battle Creek 
and it also shows wide fluctuations in quality and discharge. This river is generally very hard with a relatively 
high ratio of non-carbonate hardness (sulphates), and a high ratio of magnesium to calcium. Tributaries such as 
Battle Creek show similar variation and ratios. 


Some of the smaller tributaries rising in the basin and flowing southward into the United States, such as the 
several branches of the Poplar River, show similar characteristics even though they do have less non-carbonate 
hardness. However, the high inflow of sodium sulphate from lakes and sloughs does result in a high mineral 
content and a high per cent sodium, ranging from 25 to 40 per cent. 

Within this basin is included a number of closed drainage basins such as Johnstone Lake, Lake Frederick, 
etc. These, although not studied in detail, show a marked increase in the Mg:Ca ratio, in sodium sulphate and in 
sodium chloride and indicate that it is inflow of waters of this character from sloughs and ground water tables 
that influence the streams discussed above. The mineralization of these local basins or sloughs depends upon 
rainfall or inflow and upon rate of evaporation. Lake Frederick has become so concentrated in salts, especially 
sodium sulphate, that it is used as an economic source of this salt. 


Notukeu Creek is typical of creeks in this semi-arid area, and shows high mineralization with a high ratio 
of non-carbonate hardness, a high sodium content (50 to 70 per cent) and a wide variability in quality with the 
season. 


Figures 4 and 5 are typical graphs showing the relationship between mineral content and river flow or level 
in waters in this basin. Figure 4, a study of the Milk River at Milk River, Alta., shows that hardness salts are the 
principal dissolved matter in this stream since the curve for total hardness follows closely the curve for specific 
conductance (total dissolved solids). The curve of river discharge with season is almost a mirror image of the 
curve for conductance but does not show the lag in increasing solids with increasing flow so often noted in rivers 
more dependent on melting ice and snow. Milk River shows some decrease in mineralization with high discharge 
in the spring, and later in the summer shows another period of high discharge but with lower mineralization. 
This may be due to several factors; for example, early local run-off or flash floods in April may be of such short 
duration as to only partially dilute the river water: later, run-off from mountain snows and rainfall of water 
lower in total solids, while not so rapid, may continue over several months and result in a marked decrease in 
mineralization in the main river. In the fall as this run-off and rainfall decreases, the effect of drainage from 
local tributaries, sloughs, etc., into the main river is noted in increased mineralization with low discharge. Ground 
water inflow may have considerable effect at this time. The presence of alkali waters is also noted in the diverg- 
ence of the curves for total solids and total hardness during this period. 


The curve of turbidity follows the discharge very closely in this river and the high turbidity in June is 
further evidence of a run-off that is rapid and not necessarily high in dissolved matter. The curve of per cent 


sodium supports the statement that inflow in the fall is of a water high in sodium salts, as this curve increases 
and that for total hardness decreases. 


Figure 5 graphically shows the relationship between mineral content and discharge in a river, Wood River, 
rising within the basin and flowing mainly in a semi-arid area. The curves clearly illustrate the wide variability 
in quality in this type of stream and show that, while changes in total hardness follow fairly closely those in total 
mineralization, there is considerable additional mineralization present. Discharge records on this river are meager 
but the flow appears fairly constant and low except for the spring period, March and April. High discharge 
and high turbidity in this period are evidence of rather extensive spring or flash floods with waters low in minerali- 
zation and total hardness in comparison with waters at other periods of the year. The per cent sodium, however, 
does not show as marked a decrease, indicating appreciable inflow from overflowing sloughs and alkali areas during 
the period of high run-off. 
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It is evident from Tables III and IV that the surface waters, with their great variability and high minerali- 
zation, are not generally suitable for municipal use as only one municipality in the basin, Assinboia, Sask., uses 
surface water. This supply, which is collected run-off, requires considerable treatment and the water supplied 
is medium hard with a relatively high mineralization, mostly sodium sulphate. The ground waters used by the 
remaining municipalities with organized systems are either not treated or are only chlorinated. They are either 
soft, and high in alkali salts, or very hard. 


The population served by organized supply in this basin is small (7-7 per cent of total basin population in 
1951) and 54 per cent of these use very hard waters; the weighted hardness of such waters is high even in Alberta 
where the semi-arid nature of the terrain is not so pronounced. 


SUMMARY 


The Mississippi River basin in Canada comprises a small area of southern Alberta and Saskatchewan, 
semi-arid in many locations and including several closed drainage basins or watersheds. This area is somewhat 
similar to several larger areas in the United States and despite the rivers, lakes and creeks in the basin, water 
quality and supply are generally unsatisfactory for industrial use and development. 

The terrain of the basin with its semi-arid regions results in waters relatively high in non-carbonate hard- 
ness and in sodium salts, particularly sodium sulphate. Several lakes and sloughs especially in the local drainage 
areas show, because of high evaporation and low inflow, such high mineralization especially in sodium sulphate, 
that they are an economic source of this salt. 

Water quality in the basin differs markedly from that found in more fertile areas with higher rainfall. 
The former shows lower silica and higher fluoride contents and lower carbonate to sulphate ratios. In more 
fertile areas where rainfall results in considerable vegetation, the waters have a high content of carbon dioxide 
which causes leaching of carbonate salts from the soil. In the semi-arid areas, with little vegetation present, there 
is less evidence of carbonates and a greater leaching of sulphates from the soil. 

Future development of this basin, even of the more fertile sections, appears largely dependent upon obtaining 
suitable water supplies. Much can no doubt be done by irrigation, retention of run-off and possibly by diversion 
of mountain waters into the basin. However, it is doubtful if in many sections of the basin major industrial 
expansion or indeed any appreciable industrial development can be expected unless other resources such as oil 
are found. Even if such occurs, water resources will remain of vital importance. It is imperative, therefore, that 
continued attention be paid to the efficient use and conservation of the waters now available within the basin. 
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TURBIDITY IN P.P.M. AS Si02 
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FIGURE 6. CHART SHOWING CHANGE IN WATER HARDNESS ALONG CHURCHILL RIVER SYSTEM 
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TABLE II 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


Stream discharge 
(Second-feet) 


Suspended 
matter 


Residue on evaporation 


dried at 105°C. 
(Dissolved solids) 


tS Water Specific Loss 
>) tem- conduct- on 
Date of collection a pera- b ance igni- 
& Oa dorbMatonthiy| BL a | orioa’ | teavted ge ie es: 
onthly 3 rie gnl per ons a . 
é hips a . 3 at ae P.P.M. aire | panday: s 
No. a Bre a 6) a K x 10% foot 6) 
a 
(Days) CF.) 108°C. | 550°C. | 25°C. 550°C. | (Ca) 
STATION NO. 1—MILK RIVER, NORTH BRANCH near 
Ly eAue 1b (Ol eienen an eee 6:20t  |630f 648 64 8-0 12 45 56 42 180 100 0-136 169-5 32-0 23-3 
(8-7) | (15) (20) 
BY Mebs10/62 ii extstiele ses ies 10:10 (32 OU) | tects 39 8-1 5 5 14-0 12-6 484 278 O°878 Vovccmesecs 54-2 55-9 
Sif) Marcil: ca. 5s cose: estecreeenlee 9:9 45 (1-86) 92-8 37 8-1 5 Vind ewance |eaastries 484 — | ecewanisle | dremneateese [orate i satan |ehis ois ses] 57-3 
AN Krad) xc ciajaicrtice sales 11:14 106 (2-05) 160 34 7-9 10 70 144 131 428 252 0-343 71-9 58-2 47-4 
6 May 10.52. 5,ccsclnsecess 6:20 60 (1-81) 60-7 47 8-4 10 8 Wasa sissseallicearsiaia aie AGO. Vata aied cde tc «lasaters crorstell eis Siete ejeiorniel lew ete eR 54-9 
Gt June 200, oc sersswtsew.et - 7:8 40-2(1-64) 43-4 58 8-5 10 6 5-9 2-9 444 258 0-351 27-9 42-2 52-4 
Hl Dy bt We Ake eR CA Cert 15:16 529 492 66 7:8 20 145 281 254 171 110 0-149 156-1 20-8 21-2 
(8-2) | (—) (—) (177) 
8) July 1OGE 7. va cre ateree tie 6:12 558 (3-45) 492 62 8-0 10 BB WM onercana tea seats A a Bereereeatta enanorarnn Goon ane da icc see tie 2OSG 
Oi) Augetys .svcsanascoeen: 8:10 602 (3-50) 589 57 7-9 5 15 30 29 157 88-4 0-120 145-7 20-2 20-2 
10) Septe. Deans. ecicietemsrneriers 8:14 587 (3-49) 578 53 8-0 5 Be Htecrteremeicmmismen 159 iP ce stsboueiles ttt aeepeee efave. ta Siafisieleiatete oie 20-2 
ATA Oetanl Curia csicts.ciolaeetisision 10:18 291 (3-27) 173 53 79 10 10) GAN. so ctcenedl aeictesie cr BIS) |e vieictele «aur {ioe viele eie'e aloreinereweene | emetic 23-3 
19h Nowe: LO ccteietee cisterstserotre 7:18 ..» (1°50) 57 8-1 5 Baal rcsmerkl beanie 435 248 OSS Pptipcraretate oeteies 82-8 49-0 
£3" Diss VOR coan ohne e8° Le co] 82 33 | 84 | 10 es ee Iv Re "77 Wa Hele ee we BOB ee 8 i 56-0 
records 
V4 San. 12 /B8a sacs siete ve ee ens 11:31 .. (2-58) 32 8-0 90 15 10-4 7-4 394 245 0°833) Wie siaetiseeince 49-6 42-1 
{ Records at International Boundary—2} miles east of Whisky Gap. *Values in brackets are gauge level readings supplied by the collector. 
¢ Ice conditions—March 1 to April 8, April 15 to April 24, 1952. 
STATION NO. 2—MILK RIVER at highway 
15) Aug. 16/59 so 5) nueose akon 6:24 798t 777t 68 8-5 5 LOPS atersscis lates GB aes ercrarstevsieve|| aieisisteia cvasaiel| hisiatelietetsinie) sietemtersogs 46-0 
(8-7) | (20) (5) (425) 
1G) | July 8/525, ccscemyaeect 15:21 421 494 75 8-2 10 dh nape Onemcces ADS! is ckicte «ROY o </chomnlere «ol eer eim reeds wtereicic ats 34-7 
(8-7) | (15) (5) (430) 
Dissolved oxygen, July 8, 1952—8-0 p.p.m. (field test). 
¢ Records at Milk River, Alta. 
STATION NO. 83—MILK RIVER at MILK RIVER, 
PT PAU elo / Ble, steers 6:20 798 777 67 7-9 5 100 192 178 246 149 0-203 320-0 47-0 31-7 
(8-6) | (20) ) (235) 
38) Mar. Ui G2 755. tsa. 8:8 143 427 32 8-0 5 7 9-3 7:5 608 369 0-502 142-0 63-6 58-5 
BOA pra) 12 Oe ects serene 9:12 783 967 40 7:7 15 290 632 588 414 260 0-354 547-3 70-0 37-4 
20) | May UL os. sictrzs orci slaartere 10:19 313 323 67 8-5 10 1s essere) emcreraar, BOG Ne ets eo eiecal ow sracele eee AU ise ierescieted P smlemionae 48-8 
Si SUnOL. | cent wocsess 6:7 124 162 65 8-7 5 4 7:5 4-5 476 288 0-392 96-1 47-4 41-3 


TABLE II 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


: Tron eHKen Hardness a 
te (Fe) (SiOz) BS g 

CaCOs 3 q 4 > 

: ae 2) 4 |S | 2 

g g 3 ‘2 2 © 3 $ 3 : 8 s 

8 Stl ced! & Sloe Hh eee 3 8 RP Sa Non: = 5 5 z 

& 3 g g ey 6 & 8 8 3 8 Coon: car- Total 4 S EI eB 

Gj 3 io) 5) =] ia) 5 3 B a) PI metric | ponate q i 3 a 
= a a a) a S) a ca Q a ‘e) RD a a ha | No. 

(Mg) | (Na) (K) (SOs) (Cl) (NOs) (F) (B) (HCOs) | (COs) 
WHISKY GAP, ALTA.—Drainage area, 101 square miles. 
8-5 2-9 0-6 0-06 3-8 1-0 3-0 O25) diwicie cues 111 0 5-0 2-3 93-1 103 6-7 —0-1 8-2 1 
(92+7) (6-0) (4-8) | (90-8) 
24-0 11-0 2-0 0-04 9-4 3-0 6-4 O20 Mir cee 295 7-2 ll 0-0 238 275 9-0 +0-8 6-5 2 
25-0 12-3 cg: lh eee 9-5 1-0 OOD Pee ose cele valeurs 310 1-2 12 0-0 246 278 9-8 +0-8 6-5 3 
21-5 11-5 3-0 0-04 11-0 3-0 5.0 oe ee at 8 264 0 13 0-0 207 245 10:7 +0-4 71 4 
21-9 16-4 ODS ¢ Aare 8 7°8 2-0 GE Porters foneree cine 298 4-8 9°5 0-0 227 267 13-5 +1-0 6-4 5 
24-0 11-6 1-4 0-08 6-3 0-9 2-0 OLOBT ie werent 289 9-6 12 0-0 253 263 9-8 +1-2 6-1 6 
7:8 2-1 0-6 0-10 5-4 0-7 1G Rene cl emer 101 0 5:4 1-9 84-9 94-0 5-1 —0°-4 8-6 . 
(100) (0) (1:5) | (83-5) 

7°3 2-1 Ord Maisccsa 4-7 0-4 GoSe Py creidelaesce caps 98-6 0 7:8 0-9 81-7 92-3 53 —0-1 8-2 8 
6-6 2-0 0-2 0-04 6:3 1-6 0-1 (is | eer 90-4 1-4 3°9 0-9 77-5 87-1 5-3 —0°3 8-5 9 
6-4 1-5 OER Vikas icnsle 7-4 0-1 Or STE ie scctaresiepsiliCiciors ofeiare 89-1 0 3°2 3-4 76:7 83-4 4-0 —0°-3 8-6 | 10 
7-3 2-0 BGs ih ite nas: 6-2 1:2 OS Balisstevacte nic ssaaisite 105 0 3°8 1-9 88-1 96-4 4-7 —0°3 8-5 pal 
23-0 10-0 0-7 0-04 9-0 1:5 (Nee ise oneeel BpeDooS. 272 8-4 9-7 0:0 217 246 9-1 +0-9 6-3 | 12 
24-2 10-5 gos Wl Recs 9-2 1-1 AOE Wreeeccsieiste usteissstcrele 300 8-4 11 0-0 239 274 8-7 +1-1 6-2 | 13 
18-7 12-8 4-3 0-09 12-5 2-7 BON Nicci crass 0-06 248 0 12 0-0 182 228 12-9 +0-4 7-2 | 14 


bridge, west of MILK RIVER, ALTA. 


21-0 21-0 jefe alle Ses o 22-3 2-2 0-3 0.00 rec se vist. 253 7:2 3-1 0-0 201 250 18-3 +1-0 6-5 | 15 
(2-4) (0) (204) 

22-6 24-0 WES: We acme 32-9 2-6 (ces Giochajoes Poenace 6 226 9-6 3-2 0-0 181 242 22-5 +0-6 7-0 | 16 
(0) (181) 


ee 


ALTA.—Drainage area, 1,104 square miles. 


11-2 8-3 1-2 0-09 9-9 0-6 3-4 OSSON tems rier 156 0 8:2 0-0 124 152 12-5 —0-02 7-9. | 17 
(0-6) (133) (9-1) (0) (121) 

29-6 33-5 3-2 0-02. | 47-3 2-8 4-0 (USS) Usa onesies 354 0 13 0-0 268 366 21-1 +0-7 6-6 | 18 

18-5 26-1 5-1 0-06 38-3 3-7 Pay len onige o| apHocens 225 0 12 0-0 169 254 24-4 +0-1 75 | 19 

22-0 34-0 eM Neteietetetnate 28-5 320) 0 ete ciate oobi stodetate/ vol \sieintersinrers 279 ll 6-4 0:0 212 304 25:6 +11 6-3 | 20 

24-1 31-0 2-4 0-07 35-2 Poe ee Pee ane 0-05 0-07 253 14-4 6-2 0-0 231 282 24-7 +1:3 6-1 | 21 


TABLE IIJ—Continued 


Chemical Analyses of Surface Waters of the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


Residue on evaporation 


Stream discharge Suspended dried at 108°C. 
(Second-feet) matter (Dissolved elds) 
S Water Specific 
‘S tem- conduct- on 
Date of collection a pera- > ance igni- 
© On ture = ; ; Tons tion g 
ey sampling | Monthly 3 oS Dried | Ignited P.P.M per Tons at 3 
8 da mean = 3 4 at at a as acre- | per day 3 
No. n a ie) H K x 106 foot Oo 
at 
(Days) CF.) 105°C. | 550°C. | 25°C. 550°C. | (Ca) 
STATION NO. 3—MILK RIVER at MILK RIVER, 
SUN Suby: 8) ctecc seas certs cea 15:16 421 494 69 7-6 20 700 854 794 289 178 0-242 202 35-4 28-2 
(8:2) | () (0) (280) 
Dal suly alam eaceerccasceselts 11:18 524 494 61 7-9 20 (9 Jae | Bear eee, cl ange DAZ, Prevchssisayspaceie sflaiasdarerave ovate | Metaracate creel Berea rere eros 23-5 
3 | Aug. 22..... Lida cients 7:14 595 608 69 8-1 10 6B. Wey sss 157 178 105 0-142 175-4 33-8 27-6 
4U Sept 2 mcntacunsosecets 6:12 619 611 56 8-2 10 ASG icset, arerotoped atassixneses TPS TE Sctetsatet Paacdotiesicleai lee Reiseeee Mice ataa eon 22-0 
SL OCG 19 ae cratatare io oilolaelers (ors 12:26 101 231 52 8-1 3 B LP i hace seh erte sas te BOS Poser deca dliels Asrasinia eel elaretoro ate eh nwlteeien 37-1 
Ga ENOVar li denccnte sts oaeietcers 8:23 61 56-5 34 8-2 5 SB. Bilipimaciaealcenisisacce 537 323 0-439 44-3 49-2 49-1 
Vol edec: de kana ates parsers 6:43 68 57 32 8-4 8 2 EAS re cierebef eres aiiehe G46) ee vintcame wine Poacteeecmer pos cisemebelioenenaes 63-5 
Si Sanh Gas. eeccineerenre 9:26 20 60 34 8-0 10 BA estos wetehel | ewavare evehe BOL resaclsbnane Pe aefnciahaiyt| hivelsioe Slat ewieetes 57-5 
OF) Rebello, nie wea acteien 12:17 90 77 33 8-1 30 10 7-2 4-6 470 282 0-384 68-3 53-0 48-0 
STATION NO. 4-LODGE CREEK, south of 
LOGS Gly 0/2 reas sanestencee 16:17 0-1f | 0-654] 63 7-8 30 7 20 16 914 643 0-874 0-02 84-6 73-8 
(8-1) | (50) (10) (920) 
¢ Records near Alberta boundary. 
STATION NO. 5—-BATTLE CREEK, near CONSUL, SASK. 
iW Augs 11/5lse. 5. oeee ec 6:11 2-4t 8-5t| 71 8-5 10 8 12-5 9-2 839 594 0-808 3-8 | 132 43-2 
(9-1) (7) (10) 
AZM: Beb/9/52 somenanacteemncss 17:17 (6” water 32 32 7-9 3 5 4-0 2-4 809 538 EE i in OAR rae 81-2 90-1 
3’ ice) 
$3 Margin wee cicero 9:9 6t 8-42) 32 7-9 5 Os MA eawietacenbteistere ateters MOLD iaSic anltzaretvial pare dee aaa inlets etal atop Sereee 81-3 
14 WA prill Osi snciescmccaeeens 12:14 636t 690 32 7:2 40 A Walsagiyitalicteed aac 122) pata cde le hernia eee ee ee eer 13-1 
Gp Mey 18) coe cten tries sioste 16:16 93-0 95-9 59 8-4 15 TR, cance lonmaoee GBD ase.cis:ciels-qetaiflers.sfeietelofeimell oe el kin emrarsttlomere axerere 62-6 
16a Sune 102g. sc enteietios 7:8 29-4 25-0 69 8-6 10 4 4-9 3-2 639 412 0-547 32-6 65-4 59:7 
Feil \ DML Yan cwae rer terelotcenateteteiels 16:17 15-5 16-9¢] 61 8-0 15 Cet | RRO 4] eee 670 447 0-608 18-6 77:2 44-9 
(8-2) | (35) | (<5) (680) 
1S NOUS LR co pan voce meeian 12:18 13-7 16-9¢ 65 8-0 15 BS Wee a taciobcs avarecareie BO2 [sta cicate nu n[ewreiscieiseg all aisisiemiterasiebiere sere 42-1 
19) | Arig 94 cca telcte ais oictiels 15:22 13-0¢ 5-68¢} 62 8-1 10 OG eactsmceltacteeiess 755 520 0-707 18-2 96-8 46-0 
20.4): Septe Lui acc esata toee 13:18 5-7 6-23 63 8-1 15 Lh | le ahead, bane Reto 5 GES: sre ccd ste acaseis oteistee sisis: oss.) cualersiatiretqoedl eneetere eines 39-2 
ZB Oct dl een ce seatsctes 15:34 8-3 8-66 43 8-2 8 bop dein 4 nateeters - ODOR H jetrisiee arioretpsjeinm quae ein) spate ts ons, tet beers 53-1 
22 WING Vs: 10; be isrtiv csecteisitins ste 14:18 No 34 8-3 10 5 13 12 743 481 0-654 Is 5..(cnee 77-2 64-8 
23|Deos Waist. crecmseaeRes 6:43 discharge 34 8-2 15 Via lee eit rer] eisciens on Bees Wedel FAeADSn Al Pareicnceee mameucce 93-2 
24 lh deine kd / DS cchaesetinicieteieetse 14:55 records 32 8-1 15 9 16 12 833 524 O71" et temic 81-4 90-7 
thi we 2 Lr? ee, Ok bla a ee OL. Se LU Soo Re Go ae ot) ee a ea a a a ae 
t Records above Cypress Lake, West Inflow Canal. t Ice conditions—March 1 to April 13, 1952. e Estimated, 
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Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 


TABLE II—Continued 


(In parts per million ) 


Magnesium 


(Mg) 


Alkalis 


Sodium 
Potassium 


(Na) | (K) 


Tron 
(Fe) 


Dissolved 


Sulphate 


(SOs) 


Chloride 


(Cl) 


Nitrate 


(NOs) 


ALTA.—Drainage area, 1,104 square miles.—Concluded 


Fluoride 
Boron 


8 


(¢2)) 


Bicarbonate 


(HCOs) 


Carbonate 


(COs) 


Silos Hardness 
: as 
(Si02) CaCOs 
Colori- Non- 
metric bennts Total 


Sum of constituents 


Per cent sodium 


Saturation index 


Stability index 


No. 


13-4 12-3 2-1 0-63 22-2 0:8 Ce ee ice tonne 160 0 10 0-0 126 172 17:3 —0:-2 8-0 1 
(156) (0) (0) (120) 
10-2 6-3 NET es See 13-6 0-6 ICP-ROE IO encase FRACS 124 0 7-6 0-0 101 125 11-8 —0:1 8-1 2 
4-1 4-1 0-6 0-06 7-7 0-6 0-4 O200 Aicmaanes 95-9 3-8 5:8 0-9 85-9 102 9:3 +0-1 7-9 3 
77 3-6 Le ane eee 7-6 0:8 Qede hcemerncredns.cceloniv's 97-4 2-6 3-6 2-5 86-7 96-7 8-2 0 8-2 4 
16-9 26-0 Cs a eee 43-4 1-9 DEG: Mie sxe tots ternsc] su orveersiste 205 4-1 5-8 0-0 162 238 25-6 +0-4 7:3 5 
24-4 35-0 2-1 0-18 53-8 2-7 On ce eee Le Sree 280 9-8 6:7 0-0 223 322 25-2 +0-8 6-6 6 
28-9 36-0 ME (oe Sa 54-5 3-7 DEW ccrarrte tee appx 351 11 10 0-0 277 384 21-9 +1-2 6-0 7 
26-2 36-5 GS Seer 58-5 3-6 BO. do cceussilliavodiesee 325 2-4 7-6 0-0 252 358 23-8 +0:-7 6-6 8 
21-4 21-0 2-5 0-04 31-4 2-4 2-0 O-10.0 tech ace 272 0 9-0 0-0 208 271 17-8 +0-7 6-7 9 
GOVENLOCK, SASK.—Drainage area, 342 square miles. 
33-5 76-0 10-0 0-45 | 264 8-1 0-7 OUI eee < ae 261 | 0 | 8-4 108 322 604 | 33-1 +0-5 6-8 | 10 
(268) (0) (117) (327) 
—Drainage area near WEST PLAINS, SASK., 240 square miles. 
41-5 76-5 LORD Uy cs 0-07 4-3 3-0 UT eapenionsene 228 17 5-0 62-4 279 553 36-2 +0-95 6-5 | il 
(4-7) (148) (48) (76-8) | (270) 
34-0 43-0 4-1 0-01 88-7 3:7 0:0 OR4O) Be sien 436 0 ll 7-4 365 501 20-4 +0-7 6-5 | 12 
32-0 34-0 B82) Ub eita on 81-0 2-7 OA coe heod commons 395 0 21 10-4 334 451 17-9 +0-8 6-3 | 13 
3-9 2°5 Oe Wes Bee 53 7-4 2:3 WES eric ss56e logos 1046 61-0 0 3-4 0-0 48-7 67-1 9-1 —1-4 10-0 | 14 
21-7 28-0 FSO aa I Sere 59-1 2-8 RERCO A SV eoweadasenare 288 9-1 15 0-0 246 343 19-6 +1-1 6-2 | 15 
31-0 37-0 4-2 0-10 95-3 3-7 0-0 0-10 0-06 304 9-4 12 12-0 277 402 22-2 +1-4 5-8 | 16 
33-1 53-0 5-8 0-35 | 137 3-6 0-6 (Cen eeenone 266 4-8 6-9 22-4 421 421 31-1 +0:-6 6-8 | 17 
(273) (3-8) (23-0) (253) 
31-0 41-0 eS eet alei ea 102 8-9 OF G eRe pieterste oh e siereserols 255 4-3 8-8 16-8 233 369 27-2 +0-5 7-0 | 18 
37-4 64-5 5-4 0-10 | 173 5-1 0-6 (ORO Ronanaas 274 3-6 6-6 38-2 269 478 33-7 +0-7 6-7 | 19 
31-4 55-0 OP eae be Sane 137 4-0 inves). IeBneavoe aodnas 237 9-8 4-2 16-4 227 403 33-7 +0-5 7-1 | 20 
32-5 55-0 CITA Be Arar 129 4:3 fo losmeaooe feseenws 292 9-1 6-9 12:3 267 439 30-5 +0-8 6-6 | 21 
33-9 53-0 4-4 0-02 | 121 4-4 WH 9 Epacadad anacoaes 335 12 12 6-9 301 470 27-3 +1-0 6-3 | 22 
37-0 49-3 LO Wes SSedoe 106 42 Jee BAACSnCs Scooencr 476 0 19 0-0 385 547 21-6 +1-1 6-0 | 23 
35-0 45-9 4-0 0-03 | 100 3-6 0-6 0-20 0-01 456 0 16 0-0 370 522 21-4 +11 5-9 | 24 
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TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


‘ Residue on evaporation 
Stream discharge Suspended . 0, 
(Second-feet) matter Mee solids) 
S Water ——_——_——] Specifie |_—————-__ Loss 
> tem- conduct- on 
Date of collection a a iy > A) ae ance “4 — 
© n ure : rie gni ‘ons ion 
Fy sampling Monthly, FI 3 at at P.P.M per Tons at 3 
8 date = Ss 4 Vane acre- per day ir 
No. DQ ry o ica K as foot Oo 
a 
(Days) CE.) 105°C. | 550°C. 25°C. 550°C. (Ca) 
STATION NO. 6—CYPRESS 
Duly 1/62) seston’ se ceaeer 15:23 16-4 | 15-6 61 | 8-2 20 7t 6-7 3-2 759 527 OP71. Asche nonce 92-6 45-8 
(8-2) | (30) (=) (770) 
{ Algae or grass in considerable quantity in lake. 
STATION NO. 7—FRENCHMAN 
ON PAU et L/bY yaacte cnamiaee 6:28 2-1f 22-4 59 8-1 5 EO: Miicccwseetenceagen TAG SASL oe Mie oRaevaleca dl aroterorereteceroottetatolatnreict 58-0 
(8-3) | (85) (10) (730) 

SL Rebs 9/6230 tr teaeis ascot 11:11 (A). BRS. Bowes 32 7-5 5 9 9-0 8:3 489 299 08407 OF. Sicko 36-8 57-2 
AM OMOT yd catscaae ss cae 12:12 22(4’)t 25-2 32 7-8 10 W Weegee tel ata sana BLT Ba sce ah Se | Cate eis Sieh Sletateite tore teate eters 58-2 
BV Appei 7). occis ieee ores siaminrets 14:16 @2)¢ 1,451 34 7:2 25 210); Ubacdcdea cies caves 160 NPR eee ere wcieh te ctancta hastens 24-3 

Boi Maly 9h idee siete ae'csioee 12:21 146 (8’) 110 40 8-2 10 40)" diiaist mecepeseaie te. BID Fal hs ec eag camille scraps aiscmateete ad morte 62-6 

7. if AMO T'S note siete relclcraicfaret siete 6:11 54-0 60-9 65 8-4 15 10 15 11 679 453 O:C1G leer eters 53-4 60-5 

(5’10") 
CWE A et Heannuo hopandbstiag 16:18 87-4(—) 37-1 65 8-1 20 10 32 27 842 587 0-798 59-1 82-0 69-7 
(8-3) | (50) (15) (870) 

CBee) Sly eee abeadadrocnne 9:15 36-2(6’) 37-1 44 8-1 20 10 Nricueahialle Sear oY ean Res cineh Hace reincc| cio uemnetrc| locate 70-5 
AON Atigt Gicnaetigaicie les elie 12:17 18-1(4’) 16:6 48 8-1 20 15 31 27 745 505 0-687 24-6 121 62-5 
LE Sept, 8. laser cincecesices 9:15 21-1(5’) 18-8 57 8-1 15 Sites ssoneneel Eee eoo: BOD AON. |... ve sereaie | weelebie seme epioatacena ee eee sier 43-4 
12 Oct Tesi katece soneropie st 9:13 14-0(3}’) 14-1e] 38 8-2 10 (We | teria! (Pe see G65) 2 Os. -dacteniealavcseaciccel «de eaten erin ae 60-8 
IS WINO Voc; cco slemie saree oat Nosampletaken = WS. coke Bateau ol vis Wels otal [sitet dere ciel wcvererave lal Laatasaselaratall ws cde atevetaca oe | ue ha: tere om | Me arclenorceak art ee eee vel eral eleva 
IBS| EDOONT s,:ohaehrs teers aletnrer 10:59 Bren 4:2) hl ae ea 33 8-2 20 30 30 27 750 483 OF652  lckaetnae 71-2 76-8 
NGi|\ TanST/53 a aenee =e se 9:34 are 30 i ee a oS 2 33 8-0 15 BO? Bl irr cea Mew reee O75 FYE i wnche-core | Ore wcleroterncaia] astavesreene llameeneeica 70-8 

t Records below East End reservoir. t Ice conditions—March 1st to April 12th, 1952. © Estimated. 
STATION NO. 8—FRENCHMAN 

AG Awe 10/ 5c ce cactsctesiers 1 ial ere aeOe «| memeccoan 68 8-4 5 25 35 30 8-8 575 OF782' 0)... ke meiene 118 47-6 

(8-7) | (35) (20) 
AT WP Hebe 0/82 Secicwas cnanons 26:76 A 34 7:7 30 15 17 14 1,204 848 E153" HS Sicorstaee 126 83-3 
° 

$8) Mar 10S hocsuwcniceatass 9:9 discharge 33 8-0 20 (ies Wenmeonen aaacarncs QOS FA] oisiccisretecessiel| ore'cis oiateis/alf aisteraveratate rete aieaierselas 79-6 

record 

AOU ADI S nares 13:35 35 7-2 30 150) Poscare creates oe wre 298) Pe esale. cra cclers ace] rasa: ale lays erase wate les melanie fis aletere's aie 21-3 
20 | May..... siaieislehndetailen Relmaniule VV A tee erica 44] Pea Ser ac peer or ora wiatorsi orice aise Stell ers etarsiate othe wie sere oe eaters ofeie sa, $f aabtrovel sie eee lr siefelciase ete a0 
BinpTunaees cee cr eet taken B+ 85 asst eel cate batel| cite Br sities eal eee ee eae ae Best res 2c) alien 22 Pp, sleet be Sanaa tte ia II eet 
Sa aly GO nasssacucman 9:18 83 147 72 8-1 10 Sw araseisieiarell ereccars 1,026 733 0-997 16-4 | 111 64-1 

(8-7) | (20) (5) (1,080) ; ; 


* Flood water sample, 
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TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


. Tron <7 Hardness 
Alkalis Silica 
F * as 
(Fe) (SiOz) CaCOs ¥ 
ad 
g 3 | BS FI 
g g 3 3 g e 3 a 3 
. o a a 
@ g = BS :: oO g a ) g ro} A | 
é ©) q 3 =} q a § - Non- 8 Ss > 
She teenie eae | Gece) ee) et | eee ee ee | a 
| 3) fy A nD 6) a ey Q ea) S) 1 aad g ¥ 8 3 No. 
(Mg) | (Na) | (K) (soy | cy | coy | @ | @) | cAtcon | (co, = * = me 
LAKE at dam in SASK. 
37-7 | 61-2 | 12-4 | 0-06 | 206 4-2 2.00 |) OS60) Here aces 222 3-6 19 | 81-3 | 269 494 | 28-1 +0-2 7:8 1 
(220) (7-6) (81-3) | (273) 
RIVER near EAST END, SASK. 
38-5 | 54-0 Boor 153 2-5 el eleOe40 mites 305 9-6 2-6 37-0 | 303 474 27-5 | +0-8 65 | 2 
(2-4) (298) (4-8) (55-6) | (308) 
23-0 | 17-5 2-6 | 0-02 | 42-7 3-2 0:51 OsOrtleene ene 283 0 14 B31 237 300 13-7 40-2 fa. 8 
23-0 | 19-4 Ne MN ace 47-3 1:3 12) | een | ae 283 0 15 7-8 | 240 307 14:8 | +0-4 TO 4 
5-4 4:3 Ab) ies ae 14:8 2-2 Cie |p Aa | oh ele 75-6 | 0 3-6 2-9 64-9 96-3 11-7 ale 9-2 | 5 
29-3 | 28-0 ceria ie, See 101 Bee Wmarace leer cene Goma 275 5-5 13 42.0 | 277 383 17-8 +0-9 645i 6 
32-6 | 44-5 5-5 | 0-09 | 131 CR gl een ae 0-20 | 0-08 | 277 4-1 12 51-2 285 430 24-9 +1:0 6-4 7 
42-0 | 56-0 7-2 | 0-04 | 189 4-0 ii! ORO eseaaet 325 6-0 14 70-5 | 347 550 25-5 41:0 6-1 8 
(341) (3-2) | (11) (68-0) | (351) 
41-8 | 60-0 Pee le deen 195 AOA bIRO Tele as Mle sesne 339 2-4 12 65-6 | 348 559 26-8 +1-0 6:0 9 
37-4 | 47-0 5-0 | 0-04 | 154 Sir 1:0) [0:25 0 | eran ne 293 6-0 1 60-3 310 472 24-4 +0-8 6-5 | 10 
23-8 | 23-0 SG less... 85-0 | 2-3 O:5a lhe Aayeviibeasaee 208 2-2 7-5 32-3 | 206 294 19-1 +0-5 fe (aul 
34-3 | 34-0 ASO Nea ce 118 460 IRnOsdy deepen erates 301 4.3 10 39-0 | 293 419 19-9 +0-9 6-4 | 12 
(SE ESS CRESS 7 OHI WE ee are Cee ree etaeery Seer Were eer an cacao Prneniann Nonieomces Grmecewone Siri cree eect ema Lino Ceca ive M8 13 
36-2 | 35-0 | 3-6 | 0-03 | 108 3-3 rei I WES I boaobase 380 2-9 14 24.2 | 341 468 18-1 +1-0 6-2 | 14 
32-0 | 30-0 emer aae 89-7 ORLA Gir tl kicenciseal PRRCrEe 352 0 15 19-8 | 309 417 17:3 +0-7 6-6 | 15 


RIVER near VAL MARIE, SASK. 


36-7 76-5 7:3 0-11 
57-5 | 100 8-8 0-03 
46-3 74-5 Ue io ceecon 
10-3 19-5 (RUF | eoeneacs 
47-3 92-0 74 0-16 


{ May 10th to 31st inclusive. 


215 
(191) 


436 


253 


8-2 
(16) 


79-7 
(79-2) 


270 
(263) 


355 


539 37-3 +0-8 6-8 
800 32-3 +0-6 6-5 
638 28-7 —0-02 8-0 
177 29-0 —1-0 9-2 
684 35-4 +0-9 6-3 


TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


Residue on Evaporation 


Stream discharge Suspended 5 
(Second-feet) matter CSnesive i is) 
i, Water ————————| Specific |_——————————__|_ Loss 
‘BR tem- conduct- on 
Date of collection a pera- > ance igni- 
e On Month ture =i Tons tion g 
3 sampling ee 3 a Dried | Ignited P.P.M per Tons at 5 
§ date a r 3 5 at at sie acre- | per day a 
No. n a (6) a K gg foot 1o) 
a 
(Days) ; (F.) 105°C. | 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 9—WEST BRANCH POPLAR RIVER near 
4, eTuby' 2/52) fees walctient 7:9 0-1 5-82 66 8-7 40 Bio peccwsnalet semen 1,128 784 1:07 0-21 | 86-2 16-6 
(9-1) (7-5)} (5) (1,210) 
Dissolved oxygen (field test)—8-4 p.p.m. 
STATION NO. 10—MIDDLE BRANCH POPLAR RIVER, south of ROCKGLEN, 
2 April 22/6205. 5 c2camtae.s 11:16 | 77{ (6’2")t 6-99t| 44 7-9 30 5 4-4 1-6 335 228 0-310 47-2 50-8 34-7 
Qi * May 185 obese sehle setae 6:15 9-8 (5'6”) 10-7 48 8-6 20 CHR Gt nmieters| erence oe O78: 1 lad cses,cctyerape isriiawes Sameinrenle o Pialaty, aber ees| hale aie 50-8 
8] une aT... costrecessc teen 7:8 0-8e(4’11") 3-31 52 8-6 5 sin teases ASR eer 712 452 0-615 0-97 | 103 27-6 
4 Tully 28s onde Salts sont oe 7:15 5-3 (—) 14-9 67 8-4 15 4 14-4 7:4 691 433 0-589 6-2 114 32-0 
(...) | (25) | (<8) 
8 (duly: AL a.cancienecis avemerte 8:15 2-1 (4/10") 14-9 68 8-4 15 Or 2B neeeotlasaios sae COE Fe sssieat see, |os oattresesylcampeuisnins ai eeieces 29-5 
GNA ge Nie. ee matatesisac pele 8:19 0-5 (5'1") 1-10 68 8-4 10 15-0 Werciste sisters btw spee te o.= 780 520 0-707 0-70 | 120 28-3 
@ | SeptolS ..4: cece caters 7:8 2-4 (4/11") 2-42 55 8-2 20 Di) Veh cewecratell ace apaseuage.< 206) BA lak, to Bs chl bancitheomecite eres Pipe | ee 36-7 
Si hOctalb. tanec centers ere 6:30 2-7 (5/1") 2-47 35 8-2 5 OES ISNS Fetsra sian ftsrar c:8e5s TE ar a abot] Soe. ROGAN stat prams Ach roeeaes 46-2 
O ENO Ws 14:55. fceriniseisisinertisiare 10:14 sate. LO Noy t stnaiar 33 8-3 10 Onbipeterrl.. eases acl 771 479 ORGE SEs cee ne 117 50-9 
10. EDec. 1604 sae kis opines 7:39 i (od pal Bera SIE 35 8-1 15 Si psenrencbl siiosemae 1033) las scotondtue ahonaccl’s sBecrmans Raer seek 80-4 
11 A prs 9/580. o cen clceente 7:44 | 41-6 (7/27) 44.2 32 8-0 90 Bi | Vere seer sang tonnsciems te SOL Alec acecteceticnaomenetel octets. Soeeecmerce 28-0 
TQ May 185.6 occawenneRoes 9:30 | 47-8 (7/11") 53-6 | 46 8-6 60 Zi Moree |bacncne 1,028 732 0-996 94-1 | 164 55-2 
+ Records at gauge $ miles south of International Boundary. 
{ Values in brackets are gauge levels supplied by collector. 
* Sample may have lost some calcium carbonate in storage. 
° Estimated. 
" STATION NO. 11—FIFE LAKE, south 
137 Daly 2/085. cso cacts ene USO) we isrerdtacarsetovasetetel canconnever Set 64 6-8 Fe vwewe: 50 62 49 2,378 1,664 S264 Morea ad 203 11-2 
(9-1) | (25) -} (50) 
STATION NO. 12—EAST BRANCH POPLAR 
14 | July 2/82 finac assests 7:9 6-6f 5-36t| 65 7-9 20 ally Rees ere 1,042 698 0-949 12-4 | 117 55-4 
(7-9) | (40) | (<5) (1,080) 
{ Records near International Boundary, drainage area, 256 square miles. 
Dissolved oxygen (field test)—8-4 p.p.m. 
Carbon dioxide (field test)—8-5 p.p.m. 
STATION NO. 13—ETZIKOM 
1D) | July %/82....PeWetececersck TORT, 0 [ROG aici bccn ta aate Roses 66 8-6 80 By Teeesetecdsateeetes 1,808 1,327 IS 805) os 25 cee ake 178 46-9 


(8-9) | (120) (5) (1,800) 
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TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


: Tron Sili Hardness 
Alkalis ica 
F . as 
(Fe) (SiOz) CaCO; g 
g 8 3 g 3 8 
g 3 S Q Be! 3 g 3 
=) o oO a > 4 

g g 3 = 2 = 3 3 Rs z Colori- Non- g % 8 = 

& = 3 S a 5 8 B 8 5 3 tr car- Total 2 ora 3e) BS 

8 3 6 g = aq A ‘3 B mS) H metic | pbonate iS) g Ps r= | 
= R a A B Ss) Z Fy a a 5 q & 2 "3 |No. 

~ 

(Me) | (Na) | cK) (son |_ cp _|noy | a | @) | cacos | co» a % s ‘3 

INTERNATIONAL BOUNDARY, SASK.—Drainage area, about 141 square miles. 
22-9 224 9-2 0-45 165 6-0 0-6 OHO Mansa acs 458 49 21 0-0 136 722 76-8 +11 6-5 1 
(473) (46) (2-8) (0) (140) 
SASK.—Drainage area, $ mile south of International Boundary, 381 square miles. 
18-0 11-3 5-4 0-06 15-6 1-4 OPFOR par cardi nee aon 212 0 13 0-0 161 205 12-8 +0-2 7-5 2 
51-8 112 Tike fal (ee See 107 4-6 PEACO Mere cicia-cdih aise. riae.¥ 515 31 9-5 0-0 340 628 41-1 +1-5 5-6 2 
48-5 62-5 6-8 0-17 77:8 1:3 trace 0-40 0-40 358 18 2-4 0-0 268 422 32-9 +1:-1 6-4 3 
45-7 55-0 6-9 0:05 78°9 2-7 0-3 DESO el ceonteverccon 327 25* 5-2 0:0 268 438 30-2 +1-0 6-4 4 
(371) (9-6) (0) (283) 

47-2 58-0 KN fae, See 82-3 3°3 ETBCE) Nien, Ge sresaaatateviress oes 362 14 4-8 0-0 268 426 31-2 +1-0 6-4 5 
45-1 79-0 7-7 0-05 85-7 2-7 trace, || 0-30) |. .5.52- 395 19 6-0 0-0 256 469 39-2 +0-9 6-6 6 
45-2 55-5 [tei [RE 72:8 3-3 Ce Reaper en ee 379 12 8-1 0-0 278 427 29-7 +0:7 6:8 7 
46-3 52-0 i uel |e See 76°7 2-5 PTACE Ne ced rent eas 393 17 7:8 0-0 306 448 26-5 +0-8 6-6 8 
46-6 54-0 7:2 0:05 80-5 3-0 WS olla sc tergte sda tterstetaiace 427 77 ll 0:0 319 471 26-4 +1-0 6-3 9 
59-3 70-4 oe Were ts via": 105 3-7 aS al ser cartes acho orcs 622 0 14 0-0 445 647 25-2 +0-2 7-7 10 
18-0 13-0 ie eae 31-7 1-9 Pay lens sacle weet oe 175 0 9-0 0-5 144 197 15-6 +0-1 7-8 11 
53-8 115 9-5 0-18 153 4-0 0-4 OEZO) serena 530 il 17 0-0 359 680 40-3 +1-4 5-8 12 


shore, near CONSTANCE, SASK. 


660 108 1-1 0-0 352 1,642 70-7 +1-2 6-4 | 13 
(622) (120) (0) (359) 


ee ee ee ee ees a ee ee 


78-8 450 40-5 0-14 608 17-5 Bis Bie Be ates ccsrell ios axsce ozese 


R : 
5-1 0-6 | 0-40 |.......- 450 19 4-2 0-0 326 655 43-9 +0:8 6-3 | 14 
(489) | (0) (4-2) (0) (331) 


45-5 121 8-2 0-47 173 


COULEE near ETZIKOM, ALTA. 


5-4 0-0 329 1,242 64-6 +1-3 6-0 | 15 
1-5 300 22-5 0-26 562 36-1 2-4 OF80 Wie sec 368 32 
; (343) (49) (3-6) (0) (333) 


TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


Stream discharge Suspended Resiie  ee 
Z (Second-feet) matter (Dissolved solids) 
>} Water —————_—_—_—_} Specific |---|} Loss 
a tem- b conduct- on 
Date of collection © pera- a5 ance igni- g 
Ey ture 3 Ps Tons tion 3 
3 sampling | Monthly es ra 5 Dried | Ignited per Tons at ir 
ral a mean a 6) a at at P.P.M. acre- per day 6) 
No. K = 10 foot 
a 
(Days) (F.) 105°C. | 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 14— 
Ei daly. 7/8200. n0ns oon 16:22) | ne-tra. cece taal eens 67 WoO! aterm ete BOL 2 Wh raeneiani bcs aie ets GBT | OM kaercaetsact | Sr jeteeecestare | sdpdia tester crssetereac 24-4 
(8-5) | (—) ©) (990) 
t Turbidity due to wind on the lake which is shallow and weedy; sample may have lost slight amount of CaCOs on storage. 
STATION NO. 15 TWELVEMILE 
Zi Suly 3/02 nostic: TALON | arto ortteretietsysllipistasioctersete | 74 826) lace. ve 80 148 120 1,373 906 1523) Wechrasisremae 83-0 13-6 
(9-0) | (45) i) (1,540) 
STATION NO. 16—-WOOD 
SU Tably 4/52. foes canine sects a Ree net oc ater Ree erent 71 8-7 30 10) | ence eves | PA sian 2 VSOG aitreormvemrleG cseyemsee letemrcocinters | Bekele 70-8 
(9-1) | (50) (10) 
{ From field results; sample may have lost some calcium on storage. 
STATION NO. 17-WOOD RIVER at 
4 Aug. 2/61 sc scncntetes. «esis Ssh Soalivarvempre eee methters ore allere 78 8-8 40 15 12-2 8-8] 1,077 766 AO4 Wee eee 112 44-1 
(8-8) | (55) (25) (1,065) 
5 |) Bebe 7/82). sesewiens. seme No record but very little flow 32 7-4 25 20 23 15 3,250 2,685 Sr 65g all'cck ete: 208 192 
Gi HR Migrs 7i.ccc setts Se Gali, leet ole reveal Grove. osteeres 32 7:8 45 Q0)5 Glte asraaicias| bie seeyeicrs 85080 A. Westen [ew 'dl avo seis aiasecel] tines ipa cll eres 222 
We VAROIT 5. ec oeceame sr eiaes 14:36) Wap csewcres 3,472 37 7:3 15 280) ORS cj gecdiae sean UO, eee se a cpEe sancnte) Orage ve 060) ate cone 12-5 
Suey Tec creche tae vst meee Ve: nn (SCR 36-0 55 7-9 30 7 6-1 1-6 873 617 (USCRION | pyre apna 62-6 53-8 
(3-61’) 
OM Pyuneliieen renee ee aa ihe Shans eee hc aepeaperae 9-11 67 8-4 25 10 7 ere yet I a Sh ee teh ol orate eral incr oiticec 79-2 
(2-8/) 
Dt eS ehyr 428 eer toen tare 6:19. |aieecdenar a Norecord| 70 8-5 25 5 10-2 6:3 | 1,885 1,355 PS40 le cae ares 127 39-7 
(9-3) (50) (10) 
PLE Tely Ore osen cc cissictarettec FETS We Sejeasectaveinse e 73 8-2 30 CH FE rere cl [ein rch D880) WS Aciecca tect! msecrstsaecek flame ere area 51-2 
(2-5’) “ 
I CAGES Tata ne oekaki GHA ON ae cam esrssate S 71 7:8 70 15 20 16 983 682 OeS8280 Ne stemstosee 115 41-3 
(3-2) 
$34 |WSept-Ose-ceec-neaan eee STA We joncet cme os 68 8-1 40 OU aac Peictecreies 1 LOZ FW [ovate karoge stall ats ieetioravstesertla oes cesracsa| ease eter 55-7 
(3-52’) 
IE) | Oot Thinn eeecne anne cee AGS Me cicectete oe a 43 8-2 30 Tea aereces |e ences LSI Gao ncaentalone ae ceicaten acer see Pane rier 63-0 
(3-02’) 
1G INowel OS ese ees oes 141805 ee ceeeeae, § 37 8-2 25 15 62 54 1,814 1,356 1 EY Saal hex epee ete 215 103 
(8-27’) 
16°) Deer8).ectee hs cc oie CB OAS Aenea 34 8-1 35 BS) Weasel Ghats ee) a EL SR a Rc) CNEL 4 134 
(3-21’) 
ATilane 10/53) we oy eden eens: Tal ernie ster al 34 7:9 40 7 6-0 2-1] 2,780 2,181 VAY ln A ee 176 169 
(3-21’) 
* Above confluence with Notukeu Creek. 
STATION NO. 18—WOOD 
BS be Atuee S/S bie craters ee | PeANe Rewer | delstoadether? 73 | 8-3 30 Sia epee re | Pate s ate! Lg OSB.% Es. oe verses lee orcqeiet slatl| ema etareaee lneree raters 36-9 
(8-8) | (70) (20) (1,375) 
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TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


. I ee, 9 
Alkalis (Fe) ce Hardiess B 
(SiO2) CaCO 3 r 
= moe : = g = 3 
g 8 3 | | 3 
g z e 3 2 g 8 a A 
EE la EB Ge coc a es a ae 5 3 8 bs s > 
& Ee 3 g ue 6 g B 8 8 Colori- | Noa- 3s 3 3 B| 
Sete AM ee S| et me ce | Ce 3 % | metric | ,o%, | Totl |g 8 § fy 
R Si Pal ona, 
D iS) es a a ) R a a Ele 
(Mg) | (Na) (K) (SOs) | (Cl) | (NOs) | (F) (B) (HCOs) | (COs) 
PAKOWKI LAKE in ALBERTA 
6-2 | 186 a ie eS) PY ABO |e: | eee 500 7.2 27 | 0-0 86-5 | 582 80-6 | +0-5 69 | 1 
(503) (12) (0) (94-2) 
LAKE near FLINTOFT, SASK. 
22-1 266 22-0 0-98 269 17-8 2-0 O08) | cccnses 442 30 | 75 0-0 125 868 | 79-1 +0-9 6-8 2 
(459) (38) (7:7) (0) (127) 
RIVER near McCORD, SASK. 
73-2 335 Siig) tae 855 19-2 UROE  aeene | LOCOCO 288 38 | 4-1 178 478 1,547 59-8 41-5 5-7 3 
(305) (36) (174) (484) 
LAFLECHE, SASK.*—Drainage area—2,000 square miles 
ee SS 
33-4 150 12-6 0:07 338 9-2 1-6 OBO cateresiee 199 37 4-8 22-4 247 730 55-3 41-3 6-2 4 
(9-0) (209) (32) (20-0) | (244) 
126 460 58-0 0-05 1,292 36-5 5-6 O<BOe teat ae 784 0 12 353 995 2,568 48-3 +0-9 5-6 5 
139 480 TOOT. ovat vs ® 1,379 37-9 Con 2 sepa eco 896 0 15 391 1,125 2,733 47-6 +1-4 5:0 6 
3-9 8-0 (SOIR | ie en 16:3 2-4 WiDy ae | a annie Bec Bee 63-4 0 5-9 0 47-2 96-4 22-9 —1:3 9-9 7 
25-0 118 11-6 0-04 231 8-0 0-0 O00 GH rece coves 273 0 9-1 13-0 237 592 46-4 +0-4 7-1 8 
51-5 238 TL 2b) Oli re cc ait 547 1 a an) (ean are! Ieee ee cnc! MeeneraE c 412 12 8-9 51-5 410 1,164 55-0 +1:3 5-8 9 
56-3 306 12-0 0-08 701 14-5 2-0 OKG0we || neeeae 245 38 4-3 65:8 331 1,295 65-8 +1-0 6-5 10 
(271) (34) (57-9) (336) 
58-4 300 BIN Te lex ener ao 707 16-4 LAS | [RR ental Oe ce: 315 8-9 3-9 94-9 368 1,316 62°9 +0-9 6-4 11 
26°8 132 10:6 0-16 285 8-5 PID Pe eases Ineo ceae. 257 0 14 2-2 213 647 55-9 +0-2 7-4 12 
33-4 145 SW | be eemenene 319 10-6 PACLIY | PRR PAN «il eC AE 323 7:5 10 0-0 276 755 52-0 -+0-7 6-7 13 
38-6 182 jb Ptstael lhe, Apo 380 12-0 SOUDY) | Been Seetiys | leas Semana 379 7-4 6-3 0-0 316 892 54-4 +0-9 6-4 14 
62-9 235 15-0 0-03 622 20-9 DEE Ie ae eee | Res Se 425 12 5:3 147 515 1,287 48-9 +1-2 5-8 15 
78-4 300 LZ sO! elutes os jon 793 21-4 US, fe le ges 25. | (ee Bo ate 606 4-8 8-4 152 657 1,656 49-0 +1:3 5-5 16 
96-4 375 20-0 0-05 975 27-3 Fe ex ctaceres roc i eserprsierat 786 0 13 173 817 2,063 49-1 +1-3 5:3 17 


36-7 
(46-0) 


242 
(193) 


41-0 215 


261 | 933 | 63-7 
(266) 


15 4-9 
(38) 
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TABLE II—Continued 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


Residue on evaporation 


Stream discharge Suspended * 2, 
(Second-feet) matter ecived Solids) 
S Water ———_————_| Specific ;-_____ Loss 
oI tem- conduct- _on 
Date of collection a pera- ia) ance igni- 
2 On. , | Month # | 3 | Dried | tenited S| eae) ee 
. on a) rie gni r al ome 
§ somelse oe tx 3 7 at at P.P.M. |  acre- per day 3 
No. a + o 6) a K x 108 foot is) 
at 
(Days) (°F.) 105°C. | 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 19—JOHNSTONE LAKE 
IOP IMY, 0/O2 ene etre ootor os STOTT aoc. vacwouthessacccst 65 8-0" Sleaage see 150 231 183 1,348 1,006 HOt Wakeecnanes 122 31-8 
(8-6) | (45) j) 
t Turbidity due to wind on lake. Dissolved oxygen(field test)—8-0 p.p.m. 
STATION NO. 20.—LAKE FREDERICK 
QL Daly Wi/52s. veedeccicesleure B10) faecna corre ne fate setze caless 73 | 8-8 30 475 1526: | 2,387 |} 96,866! fiasdisace:eravscelel) lacqraretebatotpoellte. ate erastere rear Patel 368 
(8-8) | (20) =) 
STATION NO. 21—PINTO CREEK 
St Cay: 4/Ole emo aetna GS Oe caesar ca? | erarharatacee 68 | 8-3 40 | 3 | 7-9 4-2 | 2,562 1,972 2-68 | Sohuiewenass 162 62-6 
(9-0) | (60) (5) 
Dissolved oxygen (field test)—9-1 p.p.m. 
STATION NO. 22—BULL CREEK 
hel Saliy: B/ 528s ik ves ee 1s ed esaeen sere nue Inceeiaearces 71 OORT eee 35 49 36 2,842 2,018 rr ama eae grace be 73°8 13-6 
(9-1) | (60) (25) 
STATION NO. 23—RUSSELL CREEK 
GW Oky B/ 52s sewcnee as eariee GT Pease wScee onl ses oom 81 8-7 20 Uo Qe tenceraliecars ns GEO ice ore dt /sjara |e tae tee cine] Calera patentee 5-18 
(8-9) | (40) (5) (640) 
Drainage area 2 miles above confluence with Notukeu Creek—120 square miles. 
STATION NO. 24-NOTUKEU CREEK 
6h Aug. 10/515 scecetsodeane Ur Agnes eae | ae ar, AS 69 8-7 20 15 12-3 9-0} 1,835 1,362 ESS eee eee 163 45-9 
(9-2) | (90) (20) 
Z fibeb: 6/52e 02. aeeceteriee 14:14 Nonmalf7ly.-a.c-¢ 33 8-1 10 5 13 11 1,049 709 O°964 5} ieee 118 103 
SP MERE s Oise eran areutperasiere tots 8:9 (2-15’) 1-23 33 8-0 10 TO) lltetee coleres core DSTA TE iccae + dann nl coe homennte teaneresne ae Tae acres 89-0 
Qu PBA pral-2::cceuoccuraicscsteaite 7:21 (9-51’) 2,355¢ 33 7:6 40 Chai | erste || ees TODD |W orcsase ovepeie ess) forece tole tresici be Gaeiere termeetee ct Peame ra stot 11-4 
CAT UN 65 fay Oe Sw os eae So 7:8 (3-12’) 49-4 52 7-9 30 8 6-4 0-8 | 1,259 898 hj lee Epps) 68-8 63-1 
Plein LO: mince cress ctciceracts 7:8 (2-07’) 15-7 58 8-4 20 6. Wenasees discse meee DhOU Mead averssatctaisisce | combereeteree eaters eters aan eee 99-3 
12g Ne CV Rat ae Ae ee ee 4:17 (1-967) |Norecord| 74 8-4 30 So Weacia cwdben sane ae 25 260m Pccictsidtee sa] asides cae ly aetreure eee area ten 87-2 
13; WeSUl yD cose ees sere ce i sae, ed s 71 8-0 20 6 12-0 8-1] 2,208 1,654 225) aac eee 133 93-3 
(8-2) | (50) (10) 
EE: fh ATagS OF eiecee stele ister 5:11 (1-5'6”) ee 62 8-3 30 7 9-0 5-7 | 2,403 1,808 et lal ae ey 187 83-0 
15] Sept. Cizcaaewe sens tose 11:17 (1-73’) iy 64 8-3 20 Y. Wikteoscedlice sete. PAS Reet eed nee sy seaebae [lem mila ese 2) Reread Se 81-7 
Gi OCti Zc cterrcerecancian te 9:21 (1-987) es 41 8-3 30 10) Ghahaeeulion oan 4 25788 farsa setae | rein des cre aaereveeeta Pee 86-7 
Bh NovnSo. ceases enaisects 8:20 (1-94’) ‘ 38 8-1 35 15 16-4 8-9] 1,573 1,148 DGG Bil ereiartattcont 153 68-9 
18.) Deer Socas ese ss cnasene 9:46 (1-95’) « 32 8-2 30 SRO Me ox cereal aceon L290: wll siaiwra.ardsecaie.0/| 13 Sargeant ee eee eee 70-2 
19) Jane 7/53 s9-.2e tee eee 9:29 (1-98") ce 32 7:8 30 45 29 25 1,430 1,031 pe Pea (aoe ta 101 84-2 
to ice 
a a a a ee a i a I i ree a ee a 


t Values in brackets are gauge levels supplied by the collector. 
e Estimated—below confiyence with Russell Creek. 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 


TABLE II—Continued 


(In parts per million ) 


Alkalis Tron ili Hardness 
(Fe) Rae 2 
CaCO; g g mv 
@ 5 3 3 8 
g 7 3 a] 3 
= B 41% 2 @ : ‘ g 8 3 P A 
g g 4 4 3 = £ BS} fg 2 8 Non- oe e 3 ig) 
eS B i : 
Ber eee ere eee ke joe |e ene | | a | Ge 
ES aa onate any aS 
RB a A a 6) es 5 a a 6) R ev a a | No. 
(Mg) | (Na) (K) (SOs) | (Cl)_| (NOs) (F) (B) (HCOs) | (COs) 
east shore, SASK. 
40-5 201 24-8 0-21 408 23-0 ic i Mees fs ace | Pais ison | 320 4-8 2-0 | 0-0 246 898 61-2 +0-5 7-0 1 
(317) (12) (0) (241) 
at BISHOPRIC, SASK. 
7,371 53,500 800 0-08 13,019 | 3,155 OD Bias aciaries | hectares | 355 118 0-7 30,765 31, 253 78,507 RBH Blas enlae cote | es ee 2 
near MEYRONNE, SASK. 
85-9 410 14-0 0-12 1,097 30°5 1:6 LOGOS | iar Pee | 255 19 | 3-8 269 510 1,851 62-8 +0-95 6-3 3 
(261) 19 (266) (512) 
near CADILLAC, SASK. 
14-7 638 14:0 1-1 735 11-5 3-0 O60 etic scctre | 642 110 6-6 0 94-6 1, 864 92-5 +1-6 5-8 4 
(611) (121) (0) (99-8) 
near PAMBRUN, SASK. 
28-8 40-0 LOND Were atorscorcs 140 5-2 OFS Milcrnk ocomless eat, 195 18-5 3-2 57-5 248 394 25-0 +1-4 5-9 5 
(171) (28-8) (62-4) | (250) 
near VANGUARD, SASK.—Drainage area—1,420 square miles. 
SEE SR ISD ZS GSS ea A aN aa a ee ee ee ee ee ee 
46-0 315 13-6 0-12 668 10-0 2-0 BOT ese i 307 29 3-4 3-7 304 1,285 68-1 +1-3 6-1 6 
(10-0) (267) (43) (27-0) (318) 
52-0 58-5 6-2 0-10 186 10-9 2-4 Ord column 483 8-4 77 60-9 471 673 19-2 +0-2 7-7 7 
62-0 85-5 18-80 ao sens 233 9-0 OG e lRitematael ia ce coe 514 0 10 56-0 477 756 27-3 +1-0 6-0 8 
4-5 13-0 Boe" Ween one 35-8 2-5 OBE Nivantee tei | es seme) 52-2 0 2-1 4.2 47-0 104 33-0 —0-1 7-8 9 
31-0 185 12-0 0-03 380 8-0 0-0 OBZ Oa liicmtoynes 349 0 9-2 0-0 285 861 55-8 +0-6 6-7 10 
63-5 340 1 0 ee 807 VP TO Bn ate | (eee to ee (SRE 460 13 12 110 509 1,586 58-7 +1-5 5-4 11 
62-4 360 1 Ae BO a ects 892 13-0 ORG Hl erenetenyes Mlsecorerslaiate 381 23 il 123 474 1,649 61-5 +1-4 5-6 12 
63-2 330 13-0 0-05 838 12-8 0-6 OvSOiri iss vem 442 5-3 il 122 493 1,585 58-5 +1-1 5-8 13 
(417) (14) (133) (499) 
67-8 380 13-0 0:07 954 15-1 0:3 OOO FS ascte 2 388 12 5-5 148 486 1,723 62-2 +1-2 5-9 14 
70-3 360 WB eee eas 941 13-7 (EP We Ce eee (eee 389 13 4-2 153 493 1,690 60:5 +1-1 6-1 15 
70-1 390 PA I fe earn 928 15-9 OSes | onre ccartallls wzsseceia 420 2-4 2-7 156 505 1,716 62-0 +1-2 5-9 16 
47-0 220 13-6 0-03 532 10-3 De Be a iccsevecayerea tistelecn,ausere 359 5-5 2-3 62-2 365 1,076 55-6 +0-8 6-5 17 
41-6 159 11S le 374 8-1 i Sal see ee INSoe eee 389 0 5-1 27-6 346 862 48-9 +1-0 6-2 | 18 
48-5 173 11-0 0-04 425 9-2 AeQim ns chirs 0-10 435 0 8-3 52-9 410 974 47-0 +0-7 6-4 19 
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TABLE II—Concluded 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 


(In parts per million ) 


Residue on evaporation 


Stream discharge Suspended : b5 
(Second-feet) matter pDiesieed solids) 
Water Specific Loss 
et tem- conduct- on. 
Date of collection a pera- a) ance igni- 
© On ture a 3 : ‘ Tons tion g 
2 sampling | Monthly 2 on Dried | Ignited P.P.M per Tons at 5 
3 date mean ce} TS y at at ae a acre- per day | 
No. a A, 6) a K x 108 foo é) 
at 
(Days) CF.) 105°C. | 550°C. | 25°C. 550°C. | (Ca) 
STATION NO. 25—NOTUKEU CREEK near 
ee eS a a ee ee 
1) Awe. 3/8l. Re. denies i ea = | RE TA 70 8-4 45 20 2-4 19 1,218 818 11d). 2. aes = 126 46-7 
(8-7) | (100) (20) (1,220) 
Bi OE GOOG. cers sistas rewrote TE OH an Se eitone o| OOo amar 33 79 8 it 12 10 2,600 1,977 OOo Mia ciastawe 201 133 
(3-02) 
SRM ARS Soascchcmetslentsieices OCR eget 0 35 7-7 10 LPR ON neaseennell moron 2 BE bine Mcwiisecwaucs lien srantenvered craneetsienll meio 149 
(3-027) 
Qe Apr 8.i8 fo caer catnestcnis AOS MG res icaicateens 1,790¢ 58 7:6 40 SOO Ml oe sees) aemnvecer OOO) Moa deacaien clita s sarees ans dnitaiotae Noelia mer 38-3 
(8-02’) 
Bs AG a lhc cere erma.sjeiacts BIG Gike esata 836 61 8-0 30 15 24 19 1,517 1,097 DAD ee teenie 88-6 83-7 
(3-96’) 
Gi une: ase assets steerste Or te serene eertod) 8-4 68 8-3 25 LGWira) oriaree ta verte 1,666) ht oc aeraly Spree eS ten 94-2 
(3-34) 
MiNi QU yak. Okt eaur decets G0 hin ad eey can Norecord| 67 8-2 30 10 24 19 2,037 1,518 2-06 Wiss ccrnaey 146 86-3 
(8-6) | (65) (20) 
SN Fully, Oi carea staat ele ilies I entiedatssetscteass My 63 8-1 30 25) alent e al sete wesetan 2, O40 lin, ae onpaeeel Meat ameter tntecouatetevcreet es memes 85-0 
(2-76') 
ON) AGS I0. 5 ceuterenn ox deat BELO ally grates wfouatare « 70 8-1 20 10 15 il 2,089 1,570 Bas alteasewre ce cales 195 85-0 
(2+78’) 
TO: SentiS sir ceecr seme 616. es cena seen S 60 8-1 30 Cla Saamesne come ite. PROT, | eens Aes | ee ciate: | ioe Seeks) Boca nde. 93-8 
(1-76’) 
Th POC 24 ss octane 1Oi2d Noes cee xa « 53 8-1 20 VD! Til Seearere mt bayecaos.n aie 2,788) Ns, co-e co abt ltalepherctany ait > alam eens Reena 113 
(3-54’) 
TOMO. ao ernie ton cwosee LOSE Gs. ais twas sf 35 8-1 25 15 21 17 2,629 2,080 yt a, He 251 115 
(3-74’) 
1S PDiee, FSiniirscorceco tio nies 4:41 Ice 33 8-0 40 BD Misciovancalotebanne BAOT2 Ae cil earsiniartevacetl | avsrceteeal ete | meee oar arama 139 
18 TAR, 2O/OS ceca 2 conc nen « 5:50 Ice hid 40 7:8 35 20 15-1 8-1 2,952 2,387 Seo 6 NG ee 322 140 
Above confluence with Wood River. © Estimated. 
STATION NO. 26—WILLOW BUNCH LAKE 
15} Saly 3/52 jes iwaigay eros 7:14 Shallow). ...8.mcse 75 | ee Ae See, 70 192 159 11, 452 8,782 18-04. Ul. dntaee yes 103 14-8¢ 
(9-3) | (50) ©) . 
t Note field results; samples may have lost some CaCOs on storage. 
STATION NO. 27—LAKE-OF-THE-RIVERS, 
16) Sully: 1/529. dentate... Je vale bh Bl Ne a ee | Oe 2 | 70 | So a eee, ea 145 241 202 3,895 2,037 Bell ON a Bhi 117 19-8 
i (93) (40) ) 
STATION NO. 28—LAKE CHAPLIN 
NZ | Fahy V5 (BS iste essay averse | VAST slagehctcanee aad liom arabes | 73 | 920! Sl avec ne 145 224 165 | a hei Reith oe 47,893 bse | ne meee ee 1,716 6-8 
(9-1) | CG) Ce) 
ADDITIONAL ANALYSES 
1. Creek at 
$8) Weer lot eens conte | Mestere Mee | Mate tess ofodsskin ee | BRI tree | BAS hr +1 | Baa i sssin | betty wide | eatin’ | rareydoneoe | A connor cr | 1,660 | 2-6 | BRP | wet ees | = etter fa 
2. WOOD RIVER at 
£9) Now 944) eneseeeeeees | BES cco | Pee eber | Aoeeah: | oieee: | 9-0 | nee | faeen | ener | Gutten | Ree | 1,990 | 2 silabadll le oe | ee | BN art 
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TABLE II—Concluded 


Chemical Analyses of Surface Waters in the Mississippi River Drainage Basin in Canada 
(In parts per million ) 


a 


Hardness 


. Tron ili 
Albatia Silica ez) 
FE : 
a} ao | ots | F | a | y 
he t/alalg 
Q . 
SS OG Wi oF i | 3 i ae ee 
a a 3 = 4) es we} 5 Non- 3 § 3 P=] 
& 3 s g s 3 g 3 g 3 7 oe Hee Total : 8 5 a 
s B a a) a 5 Z E a a 5 enero R a a = tive 
(Mg) _| (Na) (K) (SOu) | (Cl) | (NOs) | (F) (B)_| (HCOs) | (COs) 
ee ee ee ee | 


GRAVELBOURG, SASK. Drainage area 1,900 square miles. 


31-2 182 12-4 0-07 315 7-9 2-0 O50 Ncenr 347 19 5-4 0-0 245 777 60-3 +1-1 6-2 1 
(347) (14) (0) (240) 
87-3 350 48-0 0-06 924 22-8 2-0 (Se Hees near, 634 0 6-6 172 691 1,886 50-3 +1-2 5-5 2 
95-0 310 LOE Qe sro: 847 20-3 QEeT earemene tree aces 650 0 11 228 761 1,763 46-5 +1-0 5-7 3 
14-3 OGONI 1022 iE. ..cone 112 2-7 DeZaF serene = aes 205 0 12 0-0 154 348 42-1 0 7-6 4 
41-3 203 12-5 0-03 446 9-5 1-3 0-40 0-20 419 0 11 34-9 379 1,015 52-8 +0-9 6-2 5 
50-9 230 PAS Seem gese 542 11-7 Or Sia Seanees lcci 455 6-5 8-7 60-6 445 1,182 52-1 +1-3 5-7 6 
63-5 306 14-0 0-06 753 13-4 0-8 05709 | nate: 378 24 15 127 477 1,464 57-4 +1-2 5-8 7 
(420) (9-6) (129) (489) 
66-7 305 LS Sykes dies 786 14-6 Qe avd i avecaiea| eratatetts 415 4-8 3-6 138 486 1,484 56-8 +1-1 5-9 8 
65-7 305 13-0 0-04 817 15-5 0-2 O60 {| cehaeter-te 383 7-2 4:5 157 483 1,503 57-1 +1-0 6-1 9 
79-7 360 SOP Nien ctecs 977 18-4 Us Fe caeraee 0-00 402 9-6 4-7 217 562 1,755 57-4 +1-0 6-1 | 10 
94-4 390 1 ac, eee 1,129 45-8 O Siree ae acsaliecennn 438 5-8 3-5 303 671 2,014 55-1 +1-1 5-9 | 11 
93-8 390 14-5 0-03 | 1,113 20-7 OA Si A fsests 8 osteotomies te 470 0 4:0 288 673 1,983 55-1 +1-1 5-9 | 12 
100 465 0 5 eee 1,296 23-4 Bs QM aecteaa liane tis ots 548 0 8-5 310 759 2,320 56-4 +1-1 5-8 | 13 
96-4 440 18-0 0-04 | 1,124 21-2 SO cee 0-20 693 0 6-9 179 747 2,191 55-4 +1-0 5-8 | 14 


near VERWOOD, SASK. 


17-6 | 3,050 50-0 0-05 | 4,031 815 0-4 02400 elt Sateen: | 947 264¢ | 5-8 0-0 109+ 8,715 | 97-4 +1-8 5-6 | 15 
(981) (240) (6-2) (0) (115) i 
northwest shore near ARDILL, SASK, 
es 
35-0 575 23-5 2-0 805 39-0 OU is sacra | tetany 521 60 12 | 0-0 194 | 1,829 84-8 +1-4 6-1 | 16 
(571) (36) (0) (201) 
near CHAPLIN, SASK. 
280 14,600 | 440 0-02 | 29,580 | 1,034 20 | teaver oa | iframe tons 2,150 31 | 24 | 0-0 1,168 47,074 94-8 +1-6 5-8 | 17 


SUPPLIED BY C.P.R. 
Ponteix, Sask., 


ee Om rr oOowO038O0 


“a 9) Te] sot 6 et a a et DT 


WOOD RIVER, SASK, 
1 al ee ee eee 
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TABLE III 


Chemical Analyses of Municipal Water Supplies Within the 
Mississippi River Drainage Basin in Canada 


(In parts per million ) 


Mumieipaltt ys io5 o.0cs.Seatnoctraa sete Peano Maton aad iar. /a oa ose Mrx River, Atta. 
Well 
SOMEGO GS), Sou fica. Saeeras arty cette Mais cieetestecat le eee as Stacy to aie sobel nena AAO 
Raw and finished water 
Nos Saimipling pomvtiks ccd Mae oss cee Cheer reer ee ese ate oh Town tap —_ 
1. Date of collection | 5555 5h ore cade pcos TARE RK ae July 8/52 t 
2: Storage period (davalscccs. ch d uae ea teh acer a wr ancsseas ener 14:16 
So (Sampling temperatune, “Cos... cas has bee os + ees» le dtl ena 13-9 
4d Bb eet tommeratare; [Ch ion sas caiatareeas ox be over keleedoasaknnew ee 28-0 (22-0) 
B ip iicecwsamsues 7-8 (7-6) 
6 Colour........- 5 (20) 
7 Turbidity 1 
S.pSuspendedimatter; dried at 1O5WC 5 5.9 .ccue s,s ateieale a cts» oS RGse 5g] els sesasetesy sy ONS BERN oc 8 cCMR RENE col ola bays f&rcheregacoce a7a\ sate crete e/a trepetete eee. aster Ree bes et Alcester 
9' “Suspended matter, senitedtat:D50°C yee. 8 ck occ abihais = ct ws Ge» AL SRR R eva te bc us ie eter SOALNCIENT ore BUR IaY setae padbatey ara ns aasee ths TSP fa. ERI OPA ca te MI orci aaa ch ler seis ce ce 
10 Residue on evaporation, dried at 105°C....................0. eee 789 
dt PEanition lassmtiopl: Cee ate a sci eee ee ace iho os tele aaa 84-6 
12 Specific conductance (microhoms @ 25°C.)............0.0e ee eee 1,174 
f3'a Calon (Cae Pe 525. ee ees eee OR ened so elec aS 66-3 
144 Magnes Ce )i5.. woct au ck Seis ites mals cccion ls Chars Diece Aibnmuolelotee esa 'e.g 31-0 
pS a) 00) 104 :) Ye! Bos 25 nee Sr Ps Se icles or ee a ee (ee ee Dero a ieel Wien | Et ee SAREE Hy G - IGE ck it SAAGAreee SID Gea Rel Sah ovobesoce ac 
16 Dissolved 0-52 
LY es CN a Ni cers) RRR RB APC ret > Oe IPA SR ree EEE rs eh on | ER ed Cee aE certo 
PR RSG NON B.: b ere meee lie ee hay sere a ate Sw naw» kivateed ahh 160 Bp euheee eee seat a cai ones 
$0) Pretgsa ne CRO 5 IN 2 i cee Me ws ciete- aie wus ae A a Ae ti en eee, PRE 8 
20 Carbonate (COs) 0 (0) 0 
Di Uber bance tases) es Paces acne RE Ls Sie cs He we dete a ee 440 (449) 1,256 
22 BSR he Ge (OOD aes cep eee aoe de Tacs aan Shrcaietes cade wanveaeeed 262 70 
23 Chloride (Cl) 15-6 64 
PP ENUOLIAG (CE) rae mcr car rae are oaN LPT RG eer sol S/d ei os eg 0-20 
ZO MIN AULATONUN Os) foci seul ae ian SMe RP Rena me erate Gretvainiomna sates 0-2 0 
26: TSihea (Sis) Colorimetric. oc. a. cs oe kee tees wan ken ecaewaace 13 CED i cieheres ca caer ane me cree ae 
27 i Carbonate shardness:siCaC Osan selene oo)« shales: ayehin sa ale 293 (298) 30 
28 Non-carbonate hardness, as CaCOs...........cccecceceeeeteeees 0-0 (0-0) 0 
20-Botal hardness: ae OaGOs =. 2502 oot sehr ee COR 293 (298) 30 
30° Sums-of constituents! e.n.c. ¢ scs noes veces oe orieia > oe waien ee sates CULE PP Hsu screeners siecle cineca rieate 
Ol eSatura tion Cex. a. .syarek si iaiesisisama mses ini cine tieier aletale atdorsianeiee 059.7 gl Macc tae beats te csiniee eras 
REMARKS: Ammonia—0 p.p.m. 


+ Data supplied by Dept. of Economic Affairs of Alberta. 
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Albuminoid-Ammonia— 
0 p.p.m. 
Nitrite (NOz)—0 p.p.m. 


Warner, Atta. 


Deep wells 


Raw and finished water 


Well No. 1 


May 26/54 
5:20 
8-3 
21-4 
8-7 
20 


Well No. 2 


May 26/54 
5:20 


TABLE III 


Chemical Analyses of Municipal Water Supplies Within the 
Mississippi River Drainage Basin in Canada 


(In parts per million ) 


Assrnrpora, SASK. GRAVELBOURG, SASK. Morss, Sask. Wittow Buncn, SasK. 


Run-off collected by P.F.R.A. dam at Willows Wells Deep well Springs 


tt Analyses supplied by Dept. 
of Health of Saskatchewan. 
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Raw water Finished water Raw and finished water Raw and finished water | Raw and finished water 

At pump _ Plant tap Town tap Town tap Town tap No. 
July 3/52tt Feb. 26/52 July 3/52 July 4/52 June 20/53 tT Dee. 24/52tt Jan, 30/531 Tt 1 
TSI. oe wh cos alll fs Seeman Ranta nt Acca Ae ane 7:14 6:19 2 
EY or Mt be pO mane  oRe aa 10-0 10-0 3 
ae UTICA VS coca stsie rcltate ve eters. Slate 25-3 (13-0) 25-4 (24-0) 4 
8-4 (8-7) 7:3 8-2 (8-3) 7-7 (8-0) 5 

25 RGO)y beter car eure i este esape.ofahs 25 (45) 20 (50) 6 

6 CT) a Wee hers wae sa wna pra oar gers 4 (5) 5 (5) 7 
LERD pee FO Aa oc Se da cnn Henood 6-4 71 8 
Sea Si acre sstatajsnin c iea Siete soerdi vie 0-8 4.2 9 
306 649 302 3,304 3,574 2,103 1,663 10 
ESSE Ne a a Ae oreeOeeee 41-8 CAT es cI Sam cc ee Se | Oey UBT ae EA PEED reer iceeN ren eich en tice a A 11 
Cte ke 1 wt ALAR ESSE anal AiR A toa 497 COT) oo ell kA Sete aoerates, 6 Jean BM Saracen oe oes anemones] Laanen nee eb asp nnn ct 12 
27-6 45 27-9 166 123 133 118 13 
8-8 1 8-4 80-0 77 82 64 14 
Rosa re nreid. oop ote cee wis laid lopatay eae 0-34 3-7 iP | sR AAeSranstae paneer. ptr A Acro ecCens moLtenoeic 15 
0-13 0-1 0-09 OGL a liiccinnccthomes cnemeb tcc 0-0 0-2 16 
ae ve aaa RUN Ie ric fe, Meeps sea | eae arseecae ve vice etiet chats ezayate| intaccTeiale'«) ake atocacetn olnielo\s)m.| a}eleyeistoIPvinl> imum in tecrunssnayah ne ©! mMarelclaholoWeieie1b°+/ ke nie erniviwlh fiaipise = fe ial pumanerainia.eleeleletsts 17 
57-0 136 56-0 780 | 880 363 272 18 
9-8 12-3 9-8 12-0 10-7 8-3 11-9 19 
4-8 0 3-6 (0) 19-2 0 0 0 20 
157 257 156 (166) 820 803 822 706 21 
88-7 174 87-6 1,602 1,592 670 484 22 
4-8 21 5-9 85-2 80 23 4 23 
0-20 0-15 0-10 1-2 0-40 0-20 0-20 24 
1-6 2-0 0-8 4.0 4 0-0 3-0 25 
8-5 0-0 5-6 (4-8) 20 0-0 0-0 0-0 26 
105 (107) 117 104 (109) 704 (708) 624 669 558 27 
0-0 (0) 0-0 0 (0) 39-7 (35-1) 0-0 0-0 0-0 28 
105 (107) 117 104 (109) 744 (748) 624 669 558 29 
288 518 283 3,174 3,164 1,684 1,305 30 
+0°5 —0-2 +0-4 +1-2 +0-9 +12 +0-5 31 

Boron—0:02 
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PART II 
Churchill River Drainage Basin, 1953-54 
DESCRIPTION OF BASIN 


The Churchill River system, about 1,000 miles long, drains a relatively large part of Manitoba (14-1 per cent) 
and Saskatchewan (26-5 per cent) but only a small part of Alberta (Table I, Figures 1 and 2) into Hudson Bay 
flowing eastward an average of 150 miles north and 100 miles northeast, and generally parallel to the systems co 
the Saskatchewan and Nelson Rivers. 


Much of the basin lies within the Canadian Shield although most of the settled or accessible portions, 
(that is, the southwestern tributary basins of the Beaver and Montreal Rivers, lie in the wooded plateau area of 
the Interior Plains. The Canadian Shield cuts across the lower part of Lac la Ronge and the northern ends of 
Lac Ile-a-la-Crosse and Churchill Lake in its sweep into the Mackenzie River basin to the western end of Lake 
Athabasca. Rivers of the system, such as Beaver and Montreal, rising in the Interior Plains flow through a region 
of sedimentary rock before entering the Canadian Shield. The Shield in much of this basin is broken by areas of 
greenstone including Archaean sedimentary rocks. The lower reaches of the Churchill River flow through the 
Hudson Bay Lowland which stops its northward sweep around Hudson Bay at the river’s mouth. 


The Churchill River system is one of many connecting rivers and lakes, some of the larger lakes being 
Reindeer—2,444 square miles in area; Peter Pond—302 square miles; Lac Ile-A-la Crosse— 165 square miles; 
Churchill Lake—213 square miles; Lac la Ronge—450 square miles; Deschaumbault Lake—209 square miles and 
Cold Lake—136 square miles. The rivers have generally a low gradient followed periodically by falls and rapids 
and are navigable without portaging for short distances only. The divide between this basin and the Mackenzie 
River system is considered to pass through Lake Wollaston (768 square miles), Fond-du-Lac River draining the 
lake to the latter system while Cochrane River drains the lake via Reindeer Lake and Reindeer River into the 
Churchill River system. 

The climate of the basin is typical of other areas of Canada of similar latitude although Hudson Bay 
has a cooling effect on eastern parts of the basin. Rainfall is adequate and snowfall relatively heavy. Agriculture 
and cattle raising are important only in the parts of the basin lying in the Interior Plains region. The basin is 
industrially important because of its potential of mineral resources and water-power in the Canadian Shield. 
Important deposits of copper and nickel are being developed within the basin near Lynn Lake, Man., and fur- 
trading is still an important industry in much of the basin. In recent years aircraft and military activity have 
opened the area to development and settlement and it is now a major tourist area, with a large National Park. 
Much of the basin is forest covered, but there are extensive areas of muskeg and swamp. 

The Churchill River system was in early days used by explorers and fur-traders in their passage westward 
to the Mackenzie River system. 


DESCRIPTION OF MUNICIPAL WATER SYSTEMS 


Only one municipality other than the military system at Fort Churchill had an organized water supply 
when the basin was studied in 1953-54. The available information on these systems is reported below. 


35 


DESCRIPTION OF MUNICIPAL WATER SYSTEMS 
Within the Churchill River Drainage Basin 


Mimicipalityiay tence aalss cain saemtoue comin BONNYVILLE, ALTA.t+ FORT CHURCHILL, MAN. 
1951 1952 1956 1956 
Population served: 
Timer palr6y 20 sn weer tecton satin wee tuslenie 1, 250° 1,350 1, 4824 2,000 — 2,500* 
Outside municipality... oiciayricchcaes soe me Pas 0 0 0 0 
gi a 28 oe atime err uri Peaches Gere 1,250 1,350 1,482 2,000 — 2,500 
Date(s) OF BULVEY s.cac cetcatnurset ceri e man nae > July 195t*ts"Ausushal 2.19525 meeenceeceerieniaes April, 1956. 
Onwnershipeervccirkcene heer ee oat ec eee: Municipally owned and operated................ Owned and operated by the Department of 
National Defence (Army). 
Souree of suppl ¥igc 0. cvireictews ctiee ts vie we aibesioates Moose Lake, 3 miles distant................0055 Lake Isabelle, near D.N.D. camp. 
Treatments. ace nce d cite e mee iaaulelsretars. a6 Water pumped from behind dam on lake to | Lake water is prechlorinated, coagulated with 
elevated tank and system with chlorination alum and activated silica and lime-soda softened 
(soduunt hypochlorite) Gass. seen een tee in a solid contact reactivator, acid (H:SO,) 


stabilized, pressure filtered (4) to tank and 
system. Treatment varies with season and in 
summer (July and August) treatment system 
except for chlorination and pressure filtration 
is bypassed. Activated carbon added during 
run-off (May) and copper sulphate added to 
lake in fall to control algae. 


Storage capacity (thousand gallons)............. Moose Lak@is acc citoon retort eee eta aee Elevated tank—50. 
Elevated ‘tank==b0 yi Wat eae chee eioeleres «tetera 2 ground reservoirs—100 each. 
1 ys Oe —250. 
1955 
Consumption (average in m.g.d.)...........0005- No anformationiecwn.cs «apace ole bickoS we Domestic... .0-227 Max. total....... 0-405 
Otner eer 0-043 Plant capacity...0-504 


Totals «cas 0-270 


Indastraligses. 3 fepavs«aiieae ne sck bite eee eae ee A refinery uses the water. Main activities of No major industrial user. 
area are mixed farming, lumbering, trapping 
and commercial fishing. 
RREMAPES soseaeshs cst ioninis deviates biele ote ile eee Cea * The National Harbour Board obtain their 
water from the same source. 
In late 1956 consideration was being given to use 


Boundary of village enlarged prior to 1956. of Churchill River as source of water. 
* System installed in late 1951. 


+ Data from the Dept. of Economic Affairs of 
Alberta. 


—_—_—_—_—_—_—_-,—e——eee ere 


© Population according to Ninth Census of Canada, 1951. 
4 Population according to preliminary data, Tenth Census of Canada, 1956. 
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DISCUSSION 


It is seen from Table I and Figures 1 and 3 that the area of the Churchill River drainage basin is appreciable 
when compared with other major basins in western Canada, it being about one-half the size of the large Mackenzie 
River basin. The basin drains 26-5 per cent of Saskatchewan and 14-1 per cent of Manitoba but only 2-6 per 
cent of Alberta. Development of the basin is very limited and only about 45,280 people dwell therein (1951) 
that is about 1-8 per cent of the population of the prairie provinces. Most of these live in the Interior Plains 
region of the basin. An appreciable increase in population in the basin was noted in 1956, as a result of military 
and mining activities. 

Table IV details the studies on surface water quality in the area indicating the inaccessible nature of much 
of the basin and the fact that coverage of this portion is rather meager (Figure 3). It also illustrates the different 
geological areas of the basin; waters of such rivers as the Beaver are typical of many of the Interior Plains, being 
hard waters with mineralization caused mostly by calcium carbonate; other waters such as in Cochrane River 
are typical softer waters of the Canadian Shield. Several of the rivers in the Plains region in this basin do show 
somewhat higher contents of sodium sulphate than found in other larger rivers of the Plains region such as North 
Saskatchewan. ( 


Figure 6 illustrates the changing character of the rivers as they proceed toward the sea. Despite the 
fact that waters of many tributary rivers, especially those from the north, are softer and lower in total solids than 
the Beaver River, others such as Makwa, Meadow and Cowan entering from the southern Plains region are of 
varying hardness but sufficient to maintain the Beaver River as a very hard water almost to its mouth at Lac 
Ile-a-la-Crosse. It is interesting to note that the large tributary river, Waterhen, flowing parallel but farther north 
is a softer water. The main system upon entering the Shield has a major inflow from large lakes and rivers 
within the Shield which rapidly decreases the hardness and mineralization of the main river until it becomes 
almost a soft water. Continued inflow of very soft water from the north despite inflow of medium-hard water 
from the relatively large tributary system of the Montreal River results in the main Churchill River becoming 
very soft by the time it enters Manitoba. This quality persists and, it is presumed, continues to the mouth 
unless passage through the Hudson Bay Lowlands affects the large river. Unfortuantly information on quality 
of the river at its mouth is lacking at this time. Although the river water finally becomes typical of waters of 
the Canadian Shield it does have considerable more mineralization, especially of sodium sulphate, than many 
other rivers of the Shield such as Rainy River, Ottawa River, etc. This is no doubt due to the inflow and run-off 
from the Interior Plains area of the basin. 

Figure 7 shows the seasonal variation in the headwaters of the system, Beaver River at Beaver Crossing, 
Alta. Total hardness changes with total mineralization and per cent sodium follows an almost similar curve. 
In April and again in August periods of low mineralization occur presumably when discharge is high; the lowered 
mineralization (specific conductance) in August may not be normal for all years. Turbidity was never high in 
this river during the period of study, a condition not found in many rivers in the Plains area. 

Table V reports the analyses of the two organized systems within the basin. Since the system at Fort 
Churchill is a military installation it has not been included in the statistics of Table VI which show that the one 
organized public water system supplies only 2-7 per cent of the population of the entire basin with a very hard 
water. 


SUMMARY 


The Churchill River Basin has a plentiful supply of water although in the more fertile plains region of the 
basin the surface waters are relatively hard and contain additional mineralization. Water supply within the 
basin should give rise to few problems since most waters are suitable without excessive treatment and it appears 
that turbidity is usually low. 

Expected development of the northern regions of Canada will no doubt include development of much of 
this basin. This is already noted in increased development of water power, mining and tourism. It is probable 
that additional information on water quality in the now relatively inaccessible areas of the basin will be required 
at some future date. 
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TABLE IV 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 


(In parts per million ) 


Stream discharge Suspended Residue on evaporation 
(Second-feet) z matter dried at 105°C. 
=| ‘ (Dissolved solids) 
8 Water 3 Specific Loss 
a) tem- Eh conduct- on 
Date of collection a pera- Xe} b ance igni- 
2 Ga ture as - : Tons | Tongs | tion | 
3 sampling | Monthly bole 3 5 Dried | Ignited P.P.M.| per per at 3 
8 date ean tes td ro 5 at at acre- day ra 
No. n lone) a 6) a K sens foot 6) 
a 
(Days) CF.) 105°C. | 550°C. 25°C. 550°C. | (Ca) 
STATION NO. i1—BEAVER RIVER 
MOH PAN: 8 /b2 st eerscitcreecner LBLZ5- ae seer sratrers store [eerste resin GDie fecete vero’ 7-5 120 Be Neca cee Wewine lees | 509 408 0-555 |........ 99-0 | 59-3 
(7-3) | (200) (5) 
STATION NO. 2—BEAVER RIVER 
2 ihwAaes P2622 nmante yeni: ers ie See Ee Se A) IB apa 8-0 60 4 11-2 6-9 317 222 0-302 |........ 63-2 | 38-7 
(8-1) | (100) (5) 
3 Mar 223/53) a. sean cece 9:77 (3-5’)*|Norecord| 34 j........ 7:7 20 5 6-6 2-6 637 407 02559) lm.tacenls 64-4 | 65-6 
4 Ape lO asec seeeesen es > 19:57 (8-5') ss Bae ML ween. 8-7 35 Be | cereale arenes MAO) VSraverstetisuelc are aercltcioonee eared cents 44-9 
Bf MAY: 4 oiniscae ceuiaernee esas 7:35 (12’) 4 BO ai Nicedcrnateete 8-0 50 5 13-9 9-3 332 223 02303) | iseiewa 45-2 | 40-0 
BP May 10s sc ctacieecicisartceitee 9:33 (7’) ss 5 Nes al een sable 8-4 60 | ES ASAE nal Meeconcte SBT | la osialstell e-scseceeters fleterecctore cis Metete sere 36-9 
Tune: 10'S. io¢Saasdinien wiotaus 6:9 (6’) se (Ps AR ace 7-9 40 b toed Peer free (meets, 5 BBL 5 US 55 ciecoictall Sreseteinresatell dscfaselatote el otctestetnete 53-7 
8. Sully 10. 6ee Cee 2 acsontaa: 10:35 (4’) sf Oe vows 8-3 40 7 9-5 5-6 410 280 O-S815 5c. 83-6 | 45-8 
Oat Aag 10. cscs ccmctstostoen 10:80 (7’) ee 8%» “las seater 8-0 80 LLU Dee areal (caer BLU OME BABE ONEIA ar omeae Eto 45cid cares sae 39-9 
10" WwBented2.1. Semesmawdede<e 10:59 (7-5/) sf 8.991: sei paths V7 60 10 Ailes stand leehtanas 61a Peon og) Ec AGRIan ocancote! Bamaened 33-1 
LT MOCE AOS . esiecsetm secs. 9:103 (5-37) : BO. llcceetric 8-0 40 8 5-3 2-2 CU le Wadee neal IEdedienisdl dation dal beconcal 44-3 
$2) I Noyes Liar ot Saw onlter 12:117 (8’) ss 32 14 8-0 30 Bub ilicts ew cyehetei| i oietatarsrore 456 i). sraaaremyaip oarste & sans! iaaareerel eamuedes 49-3 
131, Deer lO prance Gecetea coer 7117 (—) 6 33 14 8-1 30 BP cos ce cones tee 1 ill eae Src HAA camel te spacer tad bays ce 60-7 
(5’) 
14 Sans LU 64 ce cts arecoiefetn cto ACO! | Wliapeayeusvonarec sf 31 13 7-6 30 3 2-2 0-7 550 355 0:483' Fos cats ort 73-0 | 57-4 
10:123 
15 jueb: Oo Seets.ee ane eta ce 9:97 (3) ot! 33 12 7:8 30 UB OAS ARGS (SOBA 6.4 GOB 7'|.,s cicresarsipisisivtcieterc fice coanclate boisterous 62-0 
* Value in bracket is gauge level supplied by collector. 
STATION NO. 3—BEAVER RIVER 
16 WiSaly: 28/585.) rae seine ac icee 22:374 Wight Siiatheesh OBL Feito 8-2 40 ASE Mecit aes | nce aaeae | SOD Ais cane] Semana | nopcobHl KadGrced 43-2 
Dissolved oxygen (field test)—9-2 p.p.m. at 65°F. 
STATION NO. 4—BEAVER RIVER 
17.\ Paige 13 /S2ve owe aeinels wee Lee Bem teeine lee wate (ihr Mle Reda oe 8-0 50 Acs liccracassscrarsll stele arom CYR Pree ceey memencnd betioend Rosse sce 43-3 
(8-2) (75) (10) (380) 
18 WA prs 14/63 icra. tee ce dees 15:55 (6’)* |Norecord| 33 |........ 7-6 70 5 4-5 0-9 466 308 O40 ease 64-8 | 45-2 
19 | May—No sample taken... 
20) TaN LOS ciesiiareis sielatare7e eters 6:16 Normal |Norecord}| 65 |........ 7-9 40 Lo |icesteaennal aeetearer M69 [a icicdinstafallen sietaraarad aerevateresnsd otktoeteteters 49-9 
73 N97 eaacennoonceae anioa 23:364 (—) ss CY MEISE aa 2 8-3 40 Ll onoanea pactcna. GAT | Pasicisteragis bears states sete erste] wateraets ere 49-1 
(8-5) (60) —) (450) 


TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


5 Iron Sili Hardness 
Alkalis ilica A: 8 
(Fe) (SiOz) CaCO; 8 g ¥ 5 
£ 5 

g 5 3 5 3 

q q ice] 3 2g a 3 ie | 

ae clots | a [etl 2th 8 s | : 8 | 3 g 2 

& é 2 4 5 g 5 8 r S$ | Colori- Non- Total ro} 8 g Ba} 

EB 3 5 4 4g q 2 3 5 8 % | metric aoe e | s 5 3 
b= B a fa) a Ss) Z es a a s) one: a a a wm |No. 

(Mg) (Na) (K) (SOx) (Cl) (NOs) (F) (B) (HCO;) | (COs) = a = 
near BRIEREVILLE, ALTA. 
21-3 27-3 7-5 0-21 75-9 19-5 DOE Nis me siete | Sponges 250 0 4-0 30-6 236 339 19-4 Oi acest 7:3 1 
(37-0) (241) 
at BEAVER CROSSING, ALTA. 
14-0 10-8 2-0 0-05 8-9 2-3 Be Oh hcsucsaee 0-00 196 2-4 11 0-0 154 188 15-3 OB abe wwneea 74 2 
(0) (160) 

25-6 42-5 4-6 0-04 29-1 7:8 4-0 0:30 0-08 389 0 22 0-0 269 393 25-2 0-6 [ioceades 6-5 3 
18-4 26-7 Orie Terceitsleins 34-0 5-6 VGC Ayes usaslnscaecice 238 Bho canis wine 0-0 188 265 22-9 Cy al SPR 6-3 4 
11-9 14-0 4-5 0-05 21-3 3-4 1-6 (Ee Ce Seen 188 0 7:8 0-0 149 197 16-4 Ort. LeSaaonen 7-2 5 
15-3 14-8 i et ae eae 22-2 3:6 0°68 Fcc. cce leuactawos 193 1-7 6-8 0-0 155 202 16-6 tt Sy all erica ioe 7-0 6 
17-0 20-0 SON liacietse.0 26-1 4-5 Co hs Rs oc? tee 277 0 7:9 0-0 204 269 17°3 OB ec aee 6-9 7 
16-7 20-8 3-3 0-04 16-8 3-5 0-1 O28) Foi .c es 254 0 3-1 0-0 183 235 19-4 en Gee 6-5 8 
11-9 10-5 SO vereues 12-9 2-3 MAG i Peicissetstersiasl aso syainte 190 0 il 0-0 149 187 13-0 0:3) Avcanves 7-4 9 
20-8 14-0 Bedi wl eciciacviese 12-6 2-9 BO Ue ehars o/s ot aajemiers 320 0 13 0-0 168 211 15-3 Oe ane 8-1 10 
17-8 18-6 3-9 0-02 18-3 1:8 1-2 OeSOe (Peauaeen 243 0 11 0-0 184 236 17-6 Cb Raye caieee 7-0 j 11 
20-0 21-0 SPO iialeisiesce:s 20-2 4-5 ye Onn oe Compan 277 0 8-4 0-0 205 266 17-9 026 ficoeaers 6-8 12 
23-9 29-6 et eb a eae 27-2 7-2 Gro A aicksnlst antes 347 0 15 0-0 250 343 20-0 OS ig ces 6-5 | 13 
23-5 29-0 4-0 0-05 28-5 5-4 2-4 O00 brwisterera ste 326 0 14 0-0 240 325 20-5 Ord: Thsitecates 7-2 | 14 
26-1 35°5 Re AS srotstttnine 28-1 71 SoM Vora peisterde Peraicionate dre 364 0 13 0-0 262 358 22-4 O66) Th sates 6-6 | 15 


south of GOODSOIL, SASK. 


at BARNES CROSSING, SASK. 


pieiapnebe aden ane ee a 
17-2 12-0 J}: 2-8 ]........ 8-2 2-5 NCU Bosonond isaccasuG 231 0 10 0-0 179 210 Val Paar e 0-4 7-2 | 17 
(0) (190) 

22-0 21-7 77 0-07 31-2 5-5 2-0 0-20 0-00 263 0 15 0-0 203 281 CT al ermcanon 0-1 7-4 | 18 

19 

23-0 19-5 4D [a nvecoes 22-8 4:3 WOR iene fice novels 288 0 6-8 0-0 219 274 iia) a RSsnoce 0-5 6-9 | 20 
25-1 22-1 SeFil sisi eo te 17-5 3-4 1-2 0:10) [cco 291 0 10 0-0 226 276 UViGh. Bl eerrocioe 0-9 6-5 | 21 

(283) (0) 
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TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Stream discharge Suspended Residue on evaporation 
(Second-feet) eS matter dried at 105°C. 
I : (Dissolved solids) 
4S = Water 3 Specifie |—————————-_———__|_ Loss 
fay tem- aie conduct- on 
Date of collection & pera- &2 2 ance a ew 
r) re S <3 ons lon 
2 | sameling | Monthly Ps 5 3 | Dried | Ignited ‘par pe ba ae § 
an m Ries i s 5 at at acre- in 3 
No. 5) ope) a ie) a K ho foot 6) 
a 
(Days) CF.) ; 105°C. | 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 4—BEAVER RIVER 
Wy Attire 25 ao sis scar astianoeran 16:79 Normal 4 7 Es eee ces 7-9 70 Git Pay ccantehy resect BOE Pasa cicto'sraf naiersss sal more ete oad ue areetoners 47-5 
2 | Sept.—No sample taken. . 
Sil Oct ilitseaeceanas scans 11:96 (V< " BATH aectonareve 7-6 50 15 10-7 3-7 ce) BBG oAanel ec cnaaec Mercocsn (Caacos es. 34-2 
Normal) 
4 | Nov.—No sample taken. 
5 | Dec. 10....... ais slcels inisieis 7:17 Low ig 33 15 8-1 40 ba bs iaceteicietstes late te’ <eicts GBS! Heh, is ce CPS Seleesive aeinieisian oferta olterers 67-5 
6:4 May. 15/54.5 55. .desdvceeces 11:25. | Very high Cs 4b Ra eae 8-2 10 20 49-7 49-2 233 175 0-238 }........ 62-2 | 24-8 
* Collector’s estimate of level or flow. 
STATION NO. 5—BEAVER RIVER (LAC ILE-A-LA-CROSSE) 
Water elevation in feet 
7 LTune 22/63". jn ceisrdrte sete Oe ORR cee oer 98-71 C2. Bee sass 8-4 40 Si Less siasiate de'ierelome 390 | 259 0-352 |........ 85-8 | 38-8 
Sa Vulky 220 3. Seas ve cee ylas AS:3% > ae cies 98-71 G8) WR caine 8-2 40 Viedl An eRe omc comics BU oem, (Apceiene| CAMA Men | Bricise Bed trie 3 
O°} Aug. 13 bnes co smc tindsttes T2ROR Adee ease 98-70 Wa Nae tos 8-0 5 yO ROR 52 Apis 278) WSs. desalncen danke hiaqecthe Risistaens 31-3 
40 Aug. 20.550. cenale wade was BBY WP Sthecige oe 98-70 Vine A eoseede 8-2 50 5 5-3 3-1 338 234 O-S18 ihe scans 78-6 | 36-8 
$2 1 Sept. 80. 4.\\..2.h5 deena 20:98" || 2G. nceee 98-74 50) |daecasn. 8-2 30 pO 3 8 aacae on BaRAnbCn 7), COs A Ane | HOMAGE Melo Aen Gee 33-6 
12°} May 17/54} t.... 2 ostesn wn os LESS COM oem Iirks Bee a 49 17 7-2 65 v4 | eR oe cid lone todod 269 206 0-280 }........ 51-0 | 26-3 
* Low water sample. { Lac-A-La-Crosse near north end. tt Aluminum—0-02 p.p.m, 
STATION No. 6 CHURCHILL RIVER 
AS ih uly 6/63: 3 jcnisiaee tate wa ee 8:36 4 7BT Lares. sco ak GE: | ease 7-9 20 4 3-2 1-9 165 113 0 154i Sone Sunk 27-4 | 16-0 
SOF Angra re ee en 57:99 Ch ig (SAP ARR (cia Senos Pe nia ws 8-2 10 Ca ete arse) (rear Do tele bg a ay i ce aiacaete alersreleteree ts SSIs 6 18-6 
Dy Mag ate oils accion te ctcia erate 115:149 B00) o been viene 38 9-0 9-0 15 Be facets | wreriareraare 204 Benorasd fre §s007 5 eis ictal oteistateis ie 21-7 
* Aluminum—0-1 p.p.m. t,Collector’s reading of river level. 
STATION NO. 7—CHURCHILL RIVER at ISLAND 
16:| April20/83 5) cc caasnes seas 12:49 17,000 17,500 82) Passaeenn 7:8 10 el PAeSrea mepcarce 84-0 52-2 | 0-07 | 2,465 16-0 9-1 
BT hi ay 20s acctecapoteratajatestoleiaiare 7:30 17,600 19,000 AG. sisrcinimsere 7:8 5 Qe actarsstisierell chee rdlehce ZnS yates cpat aemmmrs sted Cm eninnee een mete 8-7 
US f June 20s. Sees sicsnecntds 13:53 18,300 18,400 57 aialsiatstate 7-9 10 BE fatcoptertas oe tee sae T8al PUS.. tone] stele anal tealalaey apse eer 6-8 
AD: TD Fuliy 215s ees sv stactletete(ote 5:34 18,200 18,700 06 | seecsisens 7-7 20 6 3-2 1-3 92-3 57-2 | 0-078 | 2,803 22-8 6-6 
20 | Aug.—No sample taken...]..........)....ceeee 18,100 
BEF) Sept: 20. ee lias. aere, detadolactae 9:105 18,500 17,500* NY Gary ores 7-6 10 fel Ae 8) eee 9028 Net: o adits oersuereteventl Sewterdele om ery 8-5 
B21) May 15/5605 0. iviianieewiats AO:2Bir Lr rtcede ie] dels o o.ee 35 7-1 8-2 10 EE Gandara Be aaee 5 75-9 56-0} 0-076 ]........ 24-4 6-8 


* Also yearly mean. 


TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


a SS 


Allis ae G03 a 2 
aCOs 2 g 4 PI 
2 
prela/a)2]2)8)2] 8] € | & [Samer | rom] 2 | 8 E Z 
= eee Gitta | ok gh etl be al fe tl Fs & | melt | bonate E é a 2 Io 
(Mg) | (Na) (son | (cy_| (Nos) By |} CACO» | (co) ae 


16-8 13-8 SHB Neatssteree 16-3 3-0 b4e be cerns 00-0 241 0 15 0-0 188 236 3S del orc 0-4 Ce i 
2 
17-3 16-9 3-6 0-02 9-2 1-8 10-0 SE Uh t cooing & 215 0 20 0-0 157 219 HERES Ile ones 0-1 7-8 13 
4 
32-6 31-2 60) fa sisniemots 32-5 7-4 Se | edGhoco.| aopcase 413 0 14 0-0 303 398 YC ed or ene 0-9 6-3 | 5 
11-2 6-5 5-8 0-20 15-2 2-2 PE Shicco-4 omnis 131 0 7:5 1-0 108 140 LO Oye oase 0-1 8-0 | 6 


18-8 16-8 4-7 0-09 23-4 5-6 0-8 O03 ccez ese 226 1-2 8-3 0-0 174 229 16:7 OFS e fe cxtearens 6-8 | 7 
17-7 16-5 O29) Mi cis ae ah ws 14-8 4-4 O20 saesniee 0-00 216 0 5-7 0-0 163 206 17-6 (W803) gic ASas: 7-2 18 
10-3 14-8 4-8 0-02 14-0 6-3 Me oa dacd sadn aude 166 LO Srsersrc ee 0-0 ADA So ation see 20-3 Ue ie aenoata 7:6 19 
16-5 13-0 3-0 0-04 13-3 3-5 BeOi dan encins Weissi s/s 207 0 7-5 0-0 160 199 14-7 O26)! ademas 7-0 | 10 
15-0 15-6 626 Gil erase o 14-9 5-2 BGO eeerctect 0-02 191 0 1l 0-0 146 195 18-4 (Ue bernoo re 7-2 1 11 
12-8 12-6 5-6 0-08 19-0 2-7 SEY 3 BSersopal eenaoase 148 0 24 0-0 118 179 £700) ls rasrosiets 0-8 8-8 | 12 
at STANLEY MISSION, SASK. 
7-0 8-5 2-3 0-02 9-1 4-0 0-8 0-01 0-02 93 0 7-9 0-0 68-9 101 PGT esaecose 0-5 8-9 | 13 
7:8 7:6 Dra i tats acee ss 6-2 4-0 HO) Rance 0-00 101 0 11 0-0 78-0 109 16°90R | eicetoscets 0-3 8-8 | 14 
8-0 11-5 1-9 0-02 4-4 3-0 0-4 (LPL a ers 91-7 ihe BNE separ 0-0 B70) | nccciatone 21-9 CGO ieeteen arate 7-2 | 15 
FALLS, SASK.—Drainage area 71,000 square miles 
3-4 4-2 1-4 0-05 4-3 1-1 0-6 0-05 0-00 50-3 0 12 0-0 36-8 60-6 AUS BS SA pcn 1-0 9-8 | 16 
4-4 2-5 | inl eel tee aaeaae 7-0 1-6 re amrarenerns istese Aoeisss 38-8 0 3-0 8-2 40-0 48-5 REST oy Awatecistcto 1-2 10-2 | 17 
3:7 3-2 LER I eaacnoe 3-8 1-2 Ce as Sonn 0-00 41-5 0 3-8 0-0 32-1 44-4 TSO averierie 1-1 10-1 | 18 
3-5 1-6 0-03 4-9 1-6 UBL A) Bea hid Rustin Ci | pean are 0 2-8 0-0 30-8 44-8 1858 ee. cy 1-3 10-7 | 19 
20 
3-1 5-0 eT WIRES Ung 5-1 1-2 Or Sali enaae 0-00 48-1 0 14 0-0 34-0 63-9 YP 3 anacare 1:3 10-2 | 21 
3-7 3-9 1-5 0-04 1-0 1-9 0:8 Ce irae 46-8 0 4-4 0-0 32-3 47-2 LUE al moaniaged 0-8 9-8 |} 22 


TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Stream discharge Suspended Residue on evaporation 
; 3 dried at 105°C. 
(Second-feet) 3 matter (Dissolved soliia} 
= Water =| Specific Loss 
‘a tem- mea conduct- on 
Date of collection 2 pera- 8 > ance igni- 
2 On ture g 3 , : Tons | Tong | tion g 
8 sampling | Monthly ci 3 5 Dried | Ignited P.P.M.| per r at 5 
s date mean Rs i] 3a P| at at acre- ay 2 
No. n O28 a 5 i= K sod foot 16) 
a 
(Days) (°F.) 105°C. } 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 8-CHURCHILL RIVER above GRANVILLE 
TilJane 138/587 e.cge secon 6:19 23,800 23,700 Bia sccueee 7:7 20 4 1-6 0-0 69-1 53-8 | 0-07 | 3,451 27-2 8-0 
BP TUNO ISH as rss ethers. sis raion 6:32 23,800 23,700 (1: Dalal So once 7-8 20 5 5-3 1-7 70:8 53-4 | 0-073 | 3,427 22-6 8-0 
BS daly 22 Francs dace leccite 9:37 23,700 23,700 64, Rasecece 7-5 20 8 Ainwtre cctleweteataen CUM aBaonl ncn scl Meaaccod boscruls 7-6 
4 | Aug.—No sample taken...|..........[ecceeeeees 24,000 
Bol Bepte 2oit acces cos cae eros 6:48 22,900 22,500 BOP Were. tiec 7-7 10 ZO eetiates| smeetecs 7 Wa POE AR (AL, fitici5| ORES I Ie 8-5 
Git Webs12/54. 5.0 jeeece ees 13:104 20; 900F tere none 34 6-0 7-7 2 ie NSAanti [aAmaEnce 101 83-0 0-113 | 4,661} 41-4 9-9 
* At Granville Lake. 
STATION NO. 9—AMISK RIVER 
TAP AUR GS Ones ceatredeesis eset | AS OBOE te ce einai senydeitraas | 71 | a arasaretars 7-9 80 v2 | Beira | 391 298 0-405 |........ 90-0 | 39-8 
(8-0) (75) (5) (390) 
STATION NO. 10-MOOSE LAKE 
Si esume 14 /SE Sona e cae orale ame selec linc meceoner liner ceases ieee netics 8-4 1S Pieolighbslosece ceeles otter teens 564 08767 fice scene 70-0 | 28-0 
OitAug. 12/52.0 0 cadacecinccar OBST area vesee lmcceaseee B27 ahemtieen. 8-7 10 DOlies ccccels oes 745 515 02700" fe. secant 25-6 | 26-9 
(8-6) (25) (5) (745) 
* Analysis supplied by Department of National Health and Welfare, Ottawa. 
STATION NO. 11I—MAKWA LAKE 
LOM F aly 2F/Bdccsiarevonle'e oisecee 28372 MP taiclese states | oeashttin 96 2 orang: 8-5 10 V2 | Naneanes | Pee cisritc SZOU ite s.cin gic Herts cde oll aatoloiciaisiclh delate seers 30-4 


STATION NO, 12-MAKWA RIVER 


DD Aum Iba seis cvs ed cca SSH hes chysateesemte aD (Pa 9 rie er 7-8 120 TO ee ey Bei eee | 518 394 O°S86 oF... see 42-8 | 62-7 
(7-8) (200) (25) (524) 
STATION NO. 13—MEADOW RIVER 
We Jaly 1945.5. acaetececacer (Analysis supplied) by?C. Ps Ri) ac5 ceveecc| saree aaa osc aleostvis | noaraetotate f erotaiacdote | aleieel ee Ghetaccteee al Geniaee aes 300 0-408: ccntccatea |emostemercbaeaiiee 
ISSA UZ IO (S2 os cn cccicesiens et PW RES be Weer, Marriner cc OOS Wee eaten 8-1 35 10 20 11 375 267 0:363/1 ee one 83-2 | 38-9 
(8-7) (75) (20) (380) 


TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


: Iron Silica Hardness 2 

Alkalis (Fe) (SiO) as = . 

CaCO; 3 g s 
g 3 3 | x 
E tier | gt Pee : a | 8 eo lee g a 
z g @ 3 a = 8 = ze a . | Non- “ a S x 
& d 3 % a. 6 g B 8 eI & Colori-} ‘Gar. Total 3 8 2 3 
5 3 J | q 5 = 8 aS g metric | bonate g 5 2 3 

= n ov A RQ ‘S) 4A = OQ -Q Lo) R Oy & 3 No. 

mM 


le 


(Mg) (Na) (K) (SOs) | (Cl) NOs) | ( (B)_| (HCOs) | (COs) rie = 
——— ee a a oe 


FALLS, MAN.—Drainage area—82,000 square miles 


2-6 5-0 1-6 0-16 4:0 1-1 0-3 Os O09 | ear ccre 44-9 0 5-3 0-0 30-8 50-2 2550 Silk crcwaser 1-2 10-1 | 1 
2-7 3-0 1:3 0-04 4-2 1-7 0-3 OI OMe aistasmicts 38-8 0 3-6 0-0 31-2 44-0 CRU R A earn 1-1 10:0 | 2 
2-7 4-5 MD) JT tera tettra 3-1 2-1 UCP fe SaaS 4 0-00 42-7 0 3-2 0-0 30-0 45-3 "ESD Pell Peer 0-7 10-5 | 3 

4 
3-2 3-7 cy dal [Freeones 2-9 1-0 Le Ola Tire amines 0-00 47-8 0 5-7 0-0 34-4 51-2 SOF ate 1-2 10-1 | 5 
3-9 5-6 1-8 0-02 2-6 2-6 3-2 GHOULS diccwanens 58-0 0 3-9 0-0 40-6 62-1 VPI ero seae 1-1 9-9 | 6 


near BRIEREVILLE, ALTA. 
cafe] few far feof ref fof as Pe Poe] oof [ae [oe] on fn fe 


17-4 19-5 5-4 0-08 28-1 3-6 230 


near BONNYVILLE, ALTA. 
ee ee ee eee eee ee 
(eS SS, 


45-3 87-1 as Na 0-12 | 116 14-5 0-0 O03) Tires cro oe 366 12 3-2 0-0 256 [WiC Wal Ircin, oration OSB He rreecre 6-8 | 8 
41-6 77-0 11-1 0-06 | 117 13-8 1-4 O20 [ec msec 293 23 3-4 0-0 238 460 39-6 LY Bo lseoaneise 6-5 | 9 
(0) (254) 


lr  n—— 


near LOON LAKE, SASK. 


39-4 23-0 SO oaastisns 40-1 4-5 2:0 OSLO Fe encase 284 7-2 7-5 0-0 237 303 16-8 OPO aaa. 6-7 | 10 
near RAPID VIEW, SASK. 
29-1 14-0 3-0 0-12 22-2 3-0 O58 ob, e monechllaee as oss 338 0 8-4 0-0 276 310 9-8 OSD leeiiaaee 6:8 11 
(286) 
at MEADOW LAKE, SASK. 
SAchonndeal MedtD geet ORME Roos eoerene 18-4 BOE ciacenretatoil oeeisumenymistel baxnsenciviote | eee 0 SAA OSeH ee LOY} 212 zuaaxeratotets Nnasenefacauste| (soasiesecarcesl llaeiacovnisieet meaner et eles 
19-9 11-0 5-1 0-02 26-1 2-2 SEOs || Sretetateveiose | sietsncisesere 205 3-6 12 5-2 179 223 11-4 Cite operas 7-1 13 


TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 


(In parts per million ) 


Stream discharge Suspended Residue on evaporation 
i rs dried at 105°C. 
(Second-feet) E matter (Dissolved solide) 
3 Water] 5 Specific 
‘a tem- ae conduct- on 
Date of collection a pera- ie} > ance igni- 
g On ture es 3 ; ‘ Tons | Tong | tion g 
5 sampling | Monthly mod 3 3 Dried | Ignited P.P.M.| per per at 3 
s date mean R >, ie re 5 at at acre- | day | 
No. nD On 2 16) H K a foot 6) 
: a 
(Days) CF.) 105°C. }| 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 14—COLD LAKE at COLD LAKE, ALTA 
2 Aug: 19/52 e aaecdcneees :-} Ga aooraricssy Gacreoeace GSipatve ces 8-4 0 eal Remarc iemverictr 259 250 0-840: |e cece ce 117 31-3 
(8-4) (5) (257) 
BW Mare26/Da=......caeacse esi IGSOOW veces: Norecord| 32 |........ 8-3 LOM Sigh ti eneecr | eect 309 184 0-250 Facceccs. 30-4 | 36-0 
S PeApral 177/53)5 5 stows satere 13:52 i s SB Plate eee 8-3 5 1 07) Aenea Resnerer 240 149 0:208: [on ceena. 25-6 | 28-9 
(10’) 
BOR May 162 soo cnc acts seiconcee COD MNL teva reas va SOTA ciccte tae 8-5 5 Qa ae haaealtel (renee DEBYS 1. curaisteiete leu gete tee sass ted aereeeee 47-2 
(4) 
BD PINE LOS ees cece eas 26°70BE ose see te> ud Boma eccenets 8-4 5 Deal iviecacte| ehateee 7 Tal DSc eens 301 (eee, fat (sae 5 30-2 
(10’) 
GC daly 232. se sawcsaesncns EAT a Bi aneetcor a BSS ieee 8-4 5 4 3-0 0-4 259 160 05218) [isk tes 31-8 | 30-0 
(10’) 
TE Aug oes csccidesavar cet NESOD cee ane Os rhe orang 8-6 5 Saal ease srovere [scales stole Pi PR AG onal Aaocky iret GeGeannol misoaant 30-3 
(10’) 
t Collector’s report on lake level. 
STATION NO. 15-WATERHEN RIVER 
8) Aug. 1S (52) avarreicatesiotieys 8:35 818f 799+ COMO acne: 7-9 10 LMA yonscc Ae ae 282 179 0-243 | 394-3] 39-0 | 31-2 
(7-9) (20) (25) (290) 
Qf April 14/53.) waa cescenasioe 15:55 234 238 Somme ccc: 7-9 10 (1) lf Paeenmerets| meeeie 377 230 0-313 | 144-8] 34-0 | 41-0 
WO FM OWs ciao xnlsabidetenicne ae No sample taken 308 
ADF Sune 10; 205.06 s tenacaesiite 6:16 338 384 T2" | ictasiasate: 8-2 20 DNES Ron oee mae maor 72 PRIS) Boerne) Moccbcccd docschice 31-7 
LO July 27 oi as. awe aged wee 22:364 580 492 CyGTE eae 8-2 30 rl Renee eee ace ee ae Eee oe aR Cee ase octan taal is teoac 26-5 
(8-0) =) (Go) Beoahcs estaba: (270) 
13) Ag 235.2. cosas ence ere 16:79 640 645 7 1a SAN Se 7-9 10 AIS AGS 9 ee 7, ae sc nae Ne eee Primed ico ce 30-7 
$4 P Sept sted cacacccnseees No sample taken Goo. WS aseae 
AB OGt Asoo cc caniecae aoe 1 Di a rE (ninco oa? 42 8-9 7:8 5 3 1-6 0-4 ES RSACe Eon MOAeeran Cormac: o| oncnegn 33-9 
16 | Nov. No sample taken 
BAN MOE AO Rc aces aaaases 7117 Tow. |\\smaans shee 36 6-5 8-1 10 BM csteiavet] oaeatter BBG Essel pte.o} slams eto eb ate a eietods aceon eietels 37-4 
18: | May: 16/54 cccicieisceise'swaes 11:25 5’ below normal 1 9-9 8-3 20 3 28 14 303 192 0261, |iss.coriccet 50-4 | 33-2 
+ Records at outlet of Cold Lake. 
STATION NO. 16—-FLOTTEN LAKE 
49) || Saly 27) Soe esis iacitanenisiae 22376" te vee | Fert scssargeee | CY RUNS IAs een 7-6 30 BibdiOe ccs | Fe eaeae | ZBGi PT Siscaiaaiel ene steno caccatcpiecl aetna 30-0 
(7-8) (=) iG) 
STATION NO. 17—GREEN LAKE 
20} Fully: 26/58. sos ccdenwaences v2 Sy Ci ba ate ee | aaere eee ee GOs «|| caiaees 8-7 5 Ey | Bees 4 | Bsc Nid | B78. [ts neelivelceos cre sl vaasement sles antes 37-1 
STATION NO. 18—COWAN LAKE 
21} July 28/838 f cc veves coos ss gy iy Ae en nee SR Pe er 6B a fiocwreessiee 8-4 40 Ge fectonetatee | a duREt | 571 | vawin' a dial bapore ara aiel hacia aremgahanererarsratne 41-3 


t Almost stagnant water. 


TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Alkalis Iron Silica Hardness a 

(Fe) ; 2 g 

(SiOz) | 

CaCOs g g " 
g g 3 5 z 4 
Es) S g a 3 a A 
§ g epee |g |e g | 3 8 4 8 2 8 > 
5 3 3 S$ q B 3 I a B 8 | Colori-| Non- 6 8 zg & 
3 3 3 3 "q AS 3 5 8 PI metric aA Total | ke S =] 
= B a A a 5 A > a 5 ee a a B a |No. 
(Mg) (Na) (BK) (SOs) J (CD | (NOs) | B) | (HCOs) | (COs) 


Ne 
+ 
| 


Drainage area at Waterhen River outlet of Cold Lake, 2,160 sq. miles 


10-7 | 8-5 | 1-9 | 0-04 | 4:9 | 0-9 | 0-7 | O-t0 J........ 150 8-4 | 46 | 0-0 | 122 146 12-09 | rane! fee 74] 4 
12-8 | 10-0 | 3-2 | 0-04 | 5:5 | 1-1 |] 1-2 | 0-05 | 0-01 | 196 0 3-2 | 0-0 ie 170 1B ob 2 D8. Ne mente ee 
9-4 | 8-0 | 2-2 | 0-03 | 4-7 | 1-1 | 0-8 | 0-05 | 0-04 | 149 0 tA b 0-0) 14 135 19-3.) Oo he 75 | 3 
i ee Sok Bs ale Reem AB | COR) ORey crates: 155 43 | 46 | 0-0 | 197 151 MAC (Oe ete ls 6-9 | 4 
12-0 | 10-5 | 2-4 |........ 5p) F-OUF Oe A eRe: va 167 4-3 | 3-0 | 0-0 | 125 151 SN a ed eee 721 5 
10-1 | 10-2 | 2-9 | 0-06 | 5-4 | 0-7 | 0-1 | 0-05 |........ 161 4-3 | 48 | 0-0 | 117 148 CTW Ob beeen: 74 1 6 
10-4 | 9-2 | 2-4 |........ $0 |) Oe) O-ea oe 0-00 | 156 5-0 | 5-4 | 0-0 | 119 145 Teta 0-0 lone 6-8 | 7 
north of DORINTOSH, SASK. 
12-6 | 9-5 | 2-4 | 0-08 | 6-9 | 1-5 | 0-5 | 0-20 |........ 170 2-9 | 5-4 | 0-0 | 130 157 Ce AEs a eye 7-7 | 8 
17-6 | 11-9 | 3-8 | 0-03 | 11-2 | 1-6 | 1-6 | 0-05 | 0-00 | 228 0 14 0-0 ae 215 TAGs We 1028 ly ee 73 | 9 
10 
ve Et ae ee ae eo 6-8 | 0-8 | 0-6 |........ 0-07 | 175 0 5-6 | 0-0 | 132 156 HES | 16%. Paseo 7-2 | 11 
ee Ree es ae heerecen TO 1 LST BEAT 8.058)... .3. 167 0 5-6 | 0-0 | 121 151 ek ana al sy, eae 7-6 | 12 
O67 $8 | 28 |........ 6-4 | 0-5 | 0-8 |........ 0-00 | 168 0 5-2 | 0-0 Si 150 FER A iden ee 7-8 | 13 
4 
13-6 | 10-8 | 3-2 | 0-02 | 91 | O-4 | 1-2 | 0-10 |........ 190 0 40 | 0-0 | 141 170 rea ed ati 8 ara! 7-6 | 15 
16 
me | 133.) 38 |....2.. CE ORS) ah | Rea S bears 214 0 4-2 | 0-0 | 156 193 Ue a ah eee 7-3 | 17 
14-6 | 9-9 | 3-3 | 0-02 | 9-4 | 0-6 | 1-6 | 0-00 ]........ 194 0 5-2 | 0-0 | 143 173 ES A | gE ree 7-3 | 18 
north of DORINTOSH, SASK. 
5 1 OF | 3-3 }...1.... | 4:3 | 0-9 | 3-0 | 0-00 | Barco 191 | 0 | 7-1 | 0-0 | 139 168 iN | Rae ace 0-2 | 8-0 | 19 
| (0) | (139) 
at GREEN LAKE, SASK. 
2 Ieee: ie (a 20-8 |” OO al FB ONE ah ade, 193 12 13 0-0 | 166 232 OAS aac haa (ea Rea 6-7 | 20 
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TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Stream discharge Suspended Residue on evaporation 
a oO dried at 105°C. 
(Second-feet) 3 matter (Dissolved solids) 
iS, Water 5 Specific ;|———————————__|_ Loss 
is tem- ide conduct- on 
Date of collection & pera- Ste) ial ance igni- 
2 On ture asi 3 ’ ; Tons | Tong | tion I 
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8 tA mean ae i 3 5 at at acre- day 4 
No. n 0.8 a ie) a K a foot 6) 
a 
(Days) CF.) 105°C. } 550°C. 25°C. 550°C. | (Ca) 
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AF Maes ob ance 5. Vane cce 9:55 Se RG i aocamer SAE esasaeins 8-3 15 2 Miesiiccsaditeneassce 444 389 0: 5205 Fear 81-2 | 46-2 

STATION NO. 21—LAC LA RONGE 
Water elevation 
in feet 
185 Auga16/62 ccs cecreree D262 sO ltvatesnesararscays 200-46 BOE llisvemvsretia 7:8 20 vg |e eres | (Se Reet r 248 185 OSB ON cis cece 55-2 31-2 
(8-0) (40) (5) (250) 
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21. | Aue cl@ cna eesti neces O86 ne deci’ 199-92 69 fioeness 8-2 5 8 | Seeetient| saceaaey 207 levies: cuales «odes een ates 26-7 
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TABLE IV—Continued 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Alkalis Tron Silica Hardness g 
(Fe) (SiOz) es 
CaCOs g q i} 
Lal 
g $ | 8 Ee 3 
fe | 8 ioe | ge les é ie a. ips 5 : 
“ (>) ad = 
: 5 3 5 2 5 z % 8 * § | Coto | Noe x) 8 3 & 
a 3 5 3 4 -| s E 5 § | metric eenet ee g te 2 8 
I R A a) a S) Z cs a a S) one’ e & 3 & INo. 
(Mz) | (Na) | (& oo | cy | cron | @ | @ | cacos | Cos) ret hoe 
at WASKESIU, SASK. 
BG A ints adresse isipseverebecsis | apataterehs | bloc etces | Taree ase | aca ntact | SARS | meron: | 186 | ASO Nara caetony 0-0 PAB Nac state cts [hops acoeeiova | Ntate areata Parelevapersistedlte eter 1 
(181) (0) (0) (147) 
near MONTREAL LAKE, SASK. 
oy ta | $2 | ot | a3 | (2-011 1-00) O4001........ 185 6-0 | 3 0-0 | 150 177 Olea Oe ites 73 | 2 
(157) 
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sno Sac beste Aga eetal leas aatige| ee dene dl iter -sallarsas eeelleaease i aeeubas iRanobocdon Seuccede! lang anced iscaadesod oonocorod (Neon eeGoeo Cogceneel ls etemts accn nog) Orcgcno. 10 
16-9 8-4 We Tenaga: 4-5 1:3 a ah ree er 0-04 191 0 17 0-0 142 173 11-1 O86! ibe rena: 7-5 | il 
17-3 8-5 Cui enor aeD 4-1 1-2 eb ee 4 eens 4 195 0 13 0-0 147 176 10-9 OO Tivicesics 7-8 | 12 
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MONTREAL RIVER) near LA RONGE, SASK. 


ne 


10-8 5-1 2-2 
8-5 5-2 2-3 
9-7 6-3 2-7 
7-6 3-6 2-3 
8-8 4-5 2:6 
9-1 8-3 1-1 


0:08 


1-6 


1:8 


AROpetS¢ 153 0 
pdaguses 137 0 
0-00 133 1-2 
Educa 124 0 
nga wOG'S 126 0 
nttoanaad 82-7 24 


0-0 123 147 
(129) 

0-0 103 120 

0-0 103 123 

0-0 978 114 

0-0 100 117 

0-0 94-1 150 


TABLE IV—Concluded 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Residue on evaporation 


Stream discharge Suspended * 0, 
(Second-feet) 3 matter (Disssived olids) 
4 Water g Specific |———————————_|_ Loss 
Date of collect on rs tem- ge conduct- on 
& pera- 8 i ance - igni- 
© ture g 3 ‘ons tion 
2 | care ting | Monthly ls 8 3 | Dried | Ignited opie Pe ie 5 
3 dite ® | mean Bs i r = at at mee ame | (roa i "a 
No. a os a S) = K x 10s foot vy o) 
a 
(Days) CF.) 105°C. | 550°C. 25°C. 550°C. | (Ca) 
STATION NO. 22—UPPER FOSTER 
Water elevation 
in feet 
Zi May2l5 /G8 sees aacmanceatsle MOSSE Fy teivcaeessl Saree wees Ct Sen] Bost ieee 7:3 5 Nil Barer teri 31-9 38-6 | 0-052 }........ 17-4 3-2 
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SU Daly vote cece bins sineeat Noisample ‘takers. | a s..ice-scae a4] oor costes acell s cvastss09 0 04 essveverodesop sabre (olaleinyeuul@l tatavereveyotel] =Le¢sie.o:e efel| > atave: wie ofall avayetate obererell xetevo}eteret= Peletats eno tr ese terete | etl e aie ieMet ee tate 
BOF Aags 138 nssccisectitos cls cece LSB ete h so. ws os avage stall Mittacc © atsicte 63 hese cpcteion 7:3 5 BTN ccreanitalca dee tae ct We | Mae dans be SoaAecl meridoact acne so: 3-6 
STATION NO. 23— 
Water elevation 
in feet 
OF Aug. 12/58 000 alesse s 319 oe PSeOGU Tce lcacp sae 91-98 GDF Glisctarestasce 79 5 Oa Sanat ners ach pba ee eer Berton Serine S| user are 2-6 
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STATION NO. 24-COCHRANE RIVER 
BrP Aue 1258 siassaeece tees 13:104 | 1’ below |.........3 | 64) aes 9-3 5 CI Tl Rsacierey ens megs» | 48-1 66-0 0:090% ...f.4 16-8 4-9 
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STATION NO. 25—REINDEER LAKE 
Water elevation 
in feet 
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TABLE IV—Concluded 


Chemical Analyses of Surface Waters in the Churchill River Drainage Basin 
(In parts per million ) 


Alkalis Tron Silica Hardness B 
(Fe) (SiOz) Gs I 
CaCOs g g S 
g g 3 5 z & 
7S % 
3 q 3 g 5 - 3 £ 4 2 q m| 
g a) ie 3 3 = 3 aS 8 4 5 | coor: | Nom % E : z 
a a eee eae ee |g ee Gee ce | aeacph ene : 3 
s a ay QA a 6) Z & ea a s) Bont a ow a ES tne: 
(Mg) | (Na) | &) (soy | cy _|cyon |_ @_ |__| aacos | Cos) Spee 


LAKE at FOSTER LAKH, SASK. 


2-5 0-9 0-2 0-05 3-6 0-2 1-6 ORME eisiststancs 15-9 0 9-0 5-4 18-4 30:3 oly Gaseaaae 2-5 12:3 1 
BrareaLe rama eatin cotati’ =| ahetede Cols nw A ntarevolalo/ nih sale /ade Dosage vale eio/ele't styl salar els| ete lszn) sua" ell ivoto\ slaw s\| sya aseratalsisin ]|sVosc:et4reie-n\['*\aecefecese | cecosein ainsi llevaraia s.arsyu:s-c | oteid's aravétorsre [Stejo:<-evere [lee alsiem(cetllo aint eee acenieee, 2 
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at BIG STONE RAPIDS, MAN. 
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TABLE V 


Chemical Analyses of Municipal Water Supplies Within the Churchill River Drainage Basin 
(In parts per million ) 


Municipality’ dei ia's's:s craeiecla Senin oparovncstetate ote et Povo leet erate toe 0 dvalata Cromeetiaivas yea oi acels eared Bonnyvitte Alta. Fort Cuurcum, Man.* 


ASOREP COLE) aris, « ainate = 5a ahs: acdieipre aia ne a. anal orra crar ciate Aiea late evra eter eters A ln x Seletie x ceeenaeT Moose Lake Lake Ieapeien 


No. 
Raw and finished water Raw water Finished water 
Satnpling POMNG: aecicciies ochale winnie ectanceiee areca cre eile Finverle) «<dleleysie.v'a syelniebe aveleteinGiasr = ees Ae Town tap From suction well From plant clear well 
A eDate ofcolloction::-ac-.camraeranitntaeel aye ntereiere: ost mictese ww’ afornlelovay tale cmmioiainere ote einamraiceties August 12/52 May 29/56 May 29/56 
2; [POLOraLe period’ (ava ne meraecenmtecsicie tr ablad: sesso e ae enee r aikiesrncie taba stectet aes 9:21 31:49 31:49 
3 | Sampling temperature °C 11-1 1-7 13-3 
Ai SPostitemporatane, “Cl err omccncrmemte is sce kite ecole c's Setar iostorie came oe cree mele estas 25-0 (17-0) 22-3 22-3 
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TM COLOUR aes Hae ee Te ee ae ae Oe ee Hee atlas ee a elcele sleeia eels Oieigya ates 10 (25) 20 10 
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9. | (Suspendedimatteradried abi LO52C 5 sco saseia:apavcisvoque-<.a:w! cee arass orevnvev'soyayeve acer wrune veresnyercpensytsretell i Beek ate atest ake ol oP nfo lobe NET eto ote Pot ave fate Yaya) fuga Wha Tce fol atv Ray ane a lararvalotee 
10: |tSuspended matter, ‘tgnitediat B50°@ oo. 3ccidnesb-cteiesese:osen » viele 1/0 x 0fe oesiars ols wie bile efass: se puoerer al ig lay eta Pe RMTaetod avid GIO: bi a ve ensheral fish arma abe rertatsieyclaperecape nore take MME ORR aen | CPeiceeete tate ate eereectar aie mere carers eter 
11 | Residueion-evaporation; dried! at 105°C i5... Rsesicien! cas aaleicae aiiierra acteurs olssantnela.s otstomtne 515 196 272 
12 Pilenttiomons: at BOO ees nak cue wancines abe ohi enw as ann thames diate tar einowte deta ware tees 25-6 41-6 80-8 
18: | Specificiconductance (micromhos 86:25°C,) .ia..: s/fo:e!ula:aied eee thao leafansieln aiajoiois sa esaseleiovereba ba 745 = (745) 312 352 
TA Me Coles (Cay. ooo scisre credits efasoess Sicceke aisso co oN gos cuarh ore, artravel Seapelotsle Maat eB reiatasa seis 26-9 27-2 17-9 
EB sah NRE ON UN Ta CNL) eect Ye Ta eI af eased cyo.5 0 Vs, 13392 halt 0/0101 5:9%e eh anton ala ATSB TE tele tarot Neue eros 41-6 8-0 11-7 
16 | Iron (Fe) Total 
17 VIS OU GO a sccsherstehcas ts ces aire) 5 i Keseape<\elicioknr cota do alfa Sener Shade ail eas tad veraorarne Mees Ais lerarate 0-06 0-01 - Trace 
TS si When geanese CME Jeans rcrspercins ctatetaras aces sein a hear Sina alana se/aysle A nya 6 apoio aigrd rater erahasain ey oRet etehete Lote PaNe aT Sr ateaa ieee te eter eter est cuatateeieroks 0-0 0-0 
19 | Sodium (Na) 77-0 25-2 27-6 
QONT Pebersarene C90) | eco sare ci teennaca nlacie ats muamen alse hes civ sn: tcsys whole Sha ayasn ae on eRe erate cts terete 11-1 2°5 2:5 
Bil Garboante (OOo is cca aerroeneemnee ta ha nla tae vitvs.n.ne% arb a ceca Mame are aid eeaberrreuenatarecetent 22-8 0 0 
22 | Bicarbonate (HCOs) 293 114 30-7 
23 WeSulphate (SOs) Tecan cata ete teeie crim nice oe cine wie ass ave 6 syaleaiele evs 6 arstefemeeretviauesissete te faisvefeieta 117 12-0 74-7 
24 eChioride (CW 3. halos ausetiniios veisant esha cna cne pe euhite somes tne cels apneic 13-8 34-4 36-4 
7290 US Nios CoC G) RS See GAS np SU ORES GICAMEOCERD Soe GAT SS CERCA ont nee Sees 0-20 0-20 0-20 
26" eNiteates (NOs): ca scctan  Metatetcte ws lemtoyte teases ttosctete ope, cte loves eet tad Moench ace cr oe 1:4 8-0 4-8 
24. Pp Siliea(SiO>): Colovimetrion® creo neater notices ce «ead cawlon(e oe eee esente aniee etee 3-4 2-0 3-4 
28): Carbonate hardness: as:'CaC Osc ce sipc cen cede Ginn ays citonincinns nereiseg ae cerumoasier ween 238 93-6 25-2 
291} Non-carbonate hardness\as: Ca Osicr. cc caren: dee se cele qonterete wninewe sive ein caster 0 7-2 67-6 
30) i Rotal harduess*ias'CaC Osha, frm) dasa sos tesla meade panacea nme matlab eamiae earns 238 100-8 92-8 
SL f BAM Ol ConstitUente sce gaye ciaie a's seis oie s aksck yefarera leche ara afelersturneva sia utelalts eiahcedals «las aleve 460 176 195 
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Bae 
APPENDIX A 


Sampling Locations of Surface Waters 


Station No. 
(1) Mississippi River Drainage Basin in Canada 


5. .Battle.-Creek, near.Constls Sak vices G5 wcceveresacaitt «chee somwapliggind wicshd-oeohevtep mathe ota cncy ae cae 
22 Bull Creek ‘near Cadillac, Sask so. a dlc o soi eh om deca ete a elarayei 2m My seo ose 
28 Chaplin Lake-near Chaplin, Sask «.si:.:.ciarssesnnyrse ceticla ene aiklamha token cucu er ne Ree 

6 Cypress Lake.at dam, Sask « «ccc 4s ells os ae oe oe acace ls Beate < > Tai A Cee a 
12 East: Branch Poplar.River near Coronach, Sadie. odeneuwoncvaaiasnucinmnenegeesaaintsl « fe cen ene ese ane 
13 Etzikom Coulee near Etzikom, Altauae. sac <5. ce baie ee ad 2 205 gee 0 perc tees eine ee 
11 - Fife Lake south shore,.near, Constance. Sask s .....ac ewisie.nieteal otioe sua deis oie ee <a 
20: Fredérick Bake at Bishopricn Sage: oo 5 ok ois< osc closes Mae ake. « «aR aR, ak ots ees ee cee eae 

7 Frenchman River mean Hast iid p Sabo lessees i aaiansohdnce cet vteeimethonihan,<kunesepeath eidies Bi Ss acy Re ag 

8 . Frenchman River near Val. Marie, Sask. « «04.0.4 ols \o-<ceeiete Ob: + Se avec s + AR ee ce 
19° Johnstone wake -east-shiore,-Sask..nacmaane-vwters «adhe cieaeneseneiledkansths tehgkar nee 4s 0.4 eR een Oe ie ce 
20" Lakewredevick at Bishopric; Sask, -7¥.0.%.:02 mek s So as og ne Oe aes = ee ee 
27. Lake-of-the-Rivers, northwest shore, near-Adrill,. Sask. sigencwerewren ewes 4s « ca oleae p Bent amen 

4 ‘Lodge Greek south of Govenlock; Sask. ;...... ...\: ce eae Re SRRD. Sees Sn ee See ee ee ee 

3 \Milk-River-ateMalk- River, A] ecanodamweinn-s-ryniohoiaenaeneloe UNO aoperedle iene ithe oA a 

2 Wile Haver. weet or Ville River Alta. 4). sas ae ne eee Ba ons ie a ae ie ee 

1. Milk RiverNorth Branch, near Whisky. Gap,. Alba ise ctereenenno oes Ele) eM «eae ees 

1» North:Branch,; ilk River near Whisky Gap, Alta... ..c.i:e!.- ss cleus s 03 9mm ee os Bee ies ae 
24° Notukea Creek near-V anguard,- Saskec qos uw as eescnss wate O-e-oe erare-seeoerats, bce ME En 5s oa 
25° -“Notukew Creek near Gravelbourg, Sask. 3... i302). bo cees Gene oles Sok oe coma ee ee 
14° Pakewles Laken Alber ta... a0 .o0c-5 tnaiedtenrey wheter ena Ratna ieniovtolin cnet his ae aes ot a 
21: Pinso Creek near Meyronne, Sagi vic. 3 ces jur <x cere oleh ee ala ohne: ata aaah adie, wba ree ea 
10. Popler River, couth of- Rockglen, Sask ciiscatswieustaciaes se tanvese es nui sa citolence ay NORM ee eaten 
12. “Poplar River. Hast Braneh, near Coronageh, Sask’)... ae as os os en Pees ee ee ae ee 

9 Poplar River,.West: Branch, near International Boundary... «<0. coe we ss dk Bo se ee 
23) aRussell CreekinearPambrun, Sask. succes. ces seen tee oe Se ae ge Me ee ee 
15 "TwelvenblesLako-near. Elintoft,. Sask incwacied. crmeeaeinateitenn weve stained he DUNE: Oe ss Be ee 

9 West Branch’ Poplar River near International Boundary. ou... 2... a... 5-9 be eee ts ee 
26.. Willow: Banch-Lake-near Verwood; Sask. sais -vatepancmmcienaewitraepeena 4. atieea te. se Be aires 
18>) Wood Rivernear. Courval cask. os. bec24 6 cea nck ene, Sei + 1 ee Seen Ue 
17 ‘Wood River at Lafiéche,- Sask: 5. -s-ee-wstrtemn der irate tone reper Nino wire Aer nome i enced I eo SERS 
16 "Wood River near McCord, Sask'4s.. 2. 63.5057 7P ob eto ces ee do 


(2) Churchill River Drainage Basin 


9 \Amisk Rivét near Briereville, Alta: ses vce. Coe ee eee oes ne oe ee ee ee ee ee 
T° Beaver ‘River near Briereville tAlta. Pied os ee ee tse > oe Raises aes ee 
2: Beaver River at} Beaver Crosesimg, Alta. 0 oie Pome ce ee oe ot eS See ere a 
3. bearer River somth-of Goodwoil: (Sasktc 3.7514; < << eatnetaetasraenne oe oc romnehete hemi ctere ee oki et ee 
4 Beaver River ati Baines Crossing, Cask. 2a... s ele mae irs Ce aks oe ee Ae etonene,: ann ee 
5 Beaver River (Lac Ile-a-la-Crosse) at mouth, near Ile-A-la-Crosse, Sask...............0000eeeee 
24. Cochtane River at Bigstone Rapids, Sask?. ..c.c ss be cee eine oe ota eae ayaa bata cere 
14-' Cold ‘Lake:at Cold Lake: Alta: ..9 0 arched ons aoe cee es aie a nny, 0 ees 
18. ‘Cowan Uaake-at Bis iver, Sask. -.c doco: dats. sok eee janie conch eee ee te oe ne ee 
6. ~Churchill River at Stanley Mission, Sask.e-4.. a ciais . east 3a see eae 8 en ae Oe ee 
7 Churchill Kiver at island: Falls, Sask sc. 75 cis one . suas & 2s aiage er eee rs eee ee ee 
8 -Gberehill Rayer above Granville Halis, Mam... 6c cbass.tlass + teu ls oes che en ea eee 
16 -. Blotten- ake; northvot DorintoshPSask: & 3.) 8). co sewed ss eat eet aes ae eee 
17 Greer Take'ae Green Wake, Sash vec tae ore oe ce ee etn ee ae eee eee Cent ee 
21. Tae La Ronge (Montreal River) wear La Ronge, Sask.g 2... co... «aR de. anes use os oases 
11 “Makwa Lake near boon Lake, Sask eae <n so ca ee chi e « Seabee ea hols cana eee 
12. Makwa River neariRapid View ssask oc.) 02 «05% Geeemite cag he 55 ae sc wt eae ae ees 


13 
20 
10 
25 
26 
22 
19 
15 
23 


Sampling Locations of Surface Waters—concluded 


Meadow River at Meadow Lake, Sask 
Montreal Lake near Montreal Lake, Sask 
Moose Lake near Bonnyville, Alta 
Reindeer Lake near Brochet, Man 
Reindeer Lake, at outlet of Reindeer Lake, at Whitesand Dam, Sask 
Upper Foster Lake at Foster Lake, Sask 
Waskesiu Lake at Waskesiu, Sask 
Waterhen River north of Dorintosh, Sask 
Wollaston Lake, Sask 


APPENDIX B 
Municipalities with Organized Water Systems 
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